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CONSIDER THESE NEW ACROLEIN DERIVATIVES 
You ned. 


@ «a reactive intermediate @ a cross-linking agent for @ a new reactive monomer— 

for chemical syntheses protein and polyhydroxy presence of chlorine group 
polyester resins compounds in the molecuie enhances 

plasticizers @ an intermediate for textile copolymerization with such 


and paper chemicals materials as vinyl chloride 
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stable 30% aqueous solution) 
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Chlerallylidene 
Diecetate 


PHYSICAL PROPERTIES 


Boiling Point at 760 mm. Hg..........- 225°C. 101°C. 147.5°C. (100 mm.) 
Specific Gravity at 20/20°C .......... 0.9919 1,074 1.213 
Vapor Pressure ot 20°C. .........655- < 0.01 mm. Hg 17 mm. Hg 0.09 mm. Hg 
—15.6°C. —6.3°C. sets to glass 
below —60°C. 


AVAILABILITY —Pentanedio! and glutaraldehyde are 


produced in development quantities. Chlorallylidene di- 


acetate is available in research quantities. As larger require- 


ments for these acrolein derivatives develop, commercial 


production will be initiated. Acrolein, of course, is nou 
in commercial production aud is available in tank cars 
and drums, 


ANDO CARBON 


the nearest Cannipe office for samples and further in- 


formation so that you can investigate these acrolein 


derivatives in your own laboratories. Offices in principal 


cities in Canada: Carbide Chemicals Company, Division 


of Union Carbide Canada Limited, Montreal and ‘loronte tes) And 
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General business outlook vs. the C.P.1.'s / 31 


Trends—The economic status of the chemical 
process industries is analyzed in comparison with 
their gross environment—the general business pat 
tern 


How to evaluate mechanical design of pumps 
through shaft deflection measurements / 3—J 
]. A. Reynolds, T. W. Hudson & D. 8S. Ullockh—In 
this second article (C.E.P. May 1955), Carbide's 
Ullock (with associates) tells how to make 
actual shaft deflection measurements on your pump, 
and calculate expressions of its mechanical design 
adequacy. 


* * * C.E.P. SPECIAL FEATURES * * * 


Educating the chemical engineer 
of the future / 8—J 
J. C. Elgin—What will engineering, particularly 

chemwal engineering, be like by 19757 What train 
ing will men need to cope with the problems that 
will arise? It's time we begin thinking of this 
seriously, for the men who will be running things 
then are the men being graduated today 


Growth and management planning / 12—J 
H. F. Smiddy—No organization of importance 
can any longer afford to be haphazard about its 
growth pattern or deve lopme nt of its man igement 
personnel, admonishes this General Electric official 
whose down-to-earth style provides not only a what 
to-do-about-it approach to the subject but also has 
its amusing parts. 


shale oil industry is on its way / 16—J 

C. H. Prien & ]. W. Savage— The vast oil resources 
of the Colorado Plateau may not be as remote in 
your future as you may think. According to these 
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QUALITY CONTROL 


This compact Model “M Rar-Nun 
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Accomplishing Automatic Control with 


YVARITROL as a component of 
the U. S. VARIDRIVE 


By controlling motor speeds with the Varitrol as a component 
of the U. S. Varidrive motor, speeds can be automatically 
changed in response to a signal without human attention for 
precision-control operations. Above is shown just one of the 
many ways in which Varitrol automatic control of U. S. Vari- 
drive motors can be used for automatic production control. 
Varitrol applications obtain efficiency and economy in indus- 
trial processes through outstanding savings in processing 
material, fuel and labor costs. 


ADAPTABLE FOR A VARIETY OF DUTIES: 


* Constant Pressure ® Multiple Motor Control © Speed Control 
® Proportional flow ® Filter Control * Rewind Control 
* Constant Liquid Level © Machine Tools * Constant Flow 


* Program Control * Constant Cutting Speed © Constant Temperature 


Send for Information —8 Page Full Color Booklet On Automatic Control 


ELECTRICAL MOTORS Inc. 
P.O. Box 2058, Los Angeles 54, Calif. or Milford Conn. 


(_) Send Varitrol Avtomation Booklet No. 18682 
() Send U.S. Varidrive Booklet No. 1797 


EXAMPLE: 


Speed of “master” Varidrive is set to desired speed 
of material. The floating or dancer roll in this 
process maintains a constant tension. Movement 
of dancer roll signals “slave” Varidrive to produce 


proper speed for take-up material. 


U. S. VARIDRIVE 
YARITROL 


AUTOMATION WITH VARIABLE SPEED 
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authors, there may very well be a sizeable industry 
oe in that area, including even a shale- 
petrochemicals subdivision. 


Advancements in fuel production 
from oil shale / 22—J 
Clyde Berg—Union Oil Company is going ahead 

with a $5 million pilot retorting and refining 
project, to take two years. In this article, author 
terg (who was chairman of the National Petroleum 
Council study group which established the com- 
parative economic estimates of shale vs. petroleum 
oil in 1951) tells of the technical considerations 
that led up to Union Oil's decision. 


Integration in the chemical industry / 26—J 

R. B. Schneider—The large number of company 
mergers which have taken place in the past few 
years have had a number of basically sound reasons, 
which have often been coupled with specific ad 
vantages for a given occasion. In this article, author 
Schneider, an official of Empire Trust Company, 
cites examples of what certain chemical firms a 
through mergers. 


Liquid film efficiencies in sieve trays / 28—J 

A. §. Foss & J. A. Gerster--In this study of sieve 
ways, performance was found to depend on the 
total gas throughput rather than its velocity 
through the perforations. Interfacial area per unit 
volume of the froth produced continues to increase 
as the total gas throughput is increased. Froth 
height and density become correlatible variables 
describing the physical nature of the froth. 


Retention times in a rotary dryer / 35—J 
Ford Miskell & W. R. Marshall, Jr.—How long 
does it take a typical solid particle to travel through 
a rotary dryer? This is often a critical question, 
particularly with heat-sensitive materials which 
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could be dried conveniently and cheaply if all par- 
ticles could be depended upon to travel through 
the dryer at a specified minimum rate. In this 
study, the authors dropped radioactive particles in 
an otherwise conventional feed, and used a geiger 
counter to determine when they had passed 
through. 


C.E.P.’s annual thesis guide to significant 
developments in chemical engineering ‘ 39—J 
Oftentimes, research performed in the university 

graduate programs provides data not elsewhere 
obtainable. This is one reason why C.E.P.’s annual 
directory of doctoral theses in chemical engineer- 
ing has come to be so popular among industrial 
people and others, 


New stainless steels avoid use of nickel / 34 

Industrial news—As every chemical enginecr hav 
ing much to do with corrosion-resisting equipment 
knows, nickel has been in not-too-plentiful supply 
(to meet the unprecedented demand) from time to 
time. Result: much effort directed toward a\ oiding 
its need in stainless compositions. In this C.E.P 
resume, several grades now commercially available 
are described 


Los Angeles Meeting (Subtitle: Your flight 
from ravages of winter) / 42 
Frederick G. Sawyer—A serious look into the 

program (printed herein) should convince you 
that the good to be had from the technical sessions 
will more than compensate for the kidding from 
the boss as you return thoroughly suntanned from 
the experience! 


Meetings-in-review / 49 
Since the last issue of C.E.P. we have been to the 
Cleveland Nuclear Congress and International 
Atomic Exposition, and the Philadelphia Chemical 
Exposition. Here, in brief, is a summary of impres 
sions, plus two pages of specially grouped pictures. 
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THE CASE HISTORY — Refinery 
men know that handling hot phenol 
can be rough on valves and cause a 
lot of headaches. Or it can be a 
smooth, efficient valve operation 
year in and out—as experienced 
here at the Continental Oil plant 
at Ponea City. 

These Crane No. 47X 150-pound 
cast steel gate valves are on phenol 
service at 60 psi., 350° F. They're 
on the exhaust line from extraction 
tower bottoms pump in the aro- 
matic extraction unit. 

Inetalled in 1944, these Crane 


Phenol at 350° F. 
no problem for these Crane Valves 


valves have required only routine 
maintenance. Operated about twice 
a month—they continue to make 
tight closure with ease—with no 
leakage or sticking. 

Outwardly Crane valves may 
look like many others. But it’s a 
mistake to assume all steel gate 
valves are alike. 

The differenee that’s most im- 
portant to you is inside — for in- 
stance, in the extra skill and care 
that goes into Crane seating design 
and materials. That's what makes 
Crane valves such outstanding 


performers on refinery services. 
You can get Crane quality steel 
valves for every refinery need 
gates, globes, angles 
and checks — with 
screwed, flanged or 
welding ends—in 
sizes up to 24 in.— 
in pressure classes 
up to 2500 psi. 
Your local Crane 
Representative can 
give you valuable 
help in specifying 
and ordering. 


CRAN E. VALVES & FITTINGS 


PIPE KITCHENS © PLUMBING HEATING 


Since 1855—Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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this man’s plant 
is equipped with... 


PROCESS 
FILTERS 


If you would like information 

on the efficient, trouble-free, high 
production Process Filters, contact 
Mr. Edward A. Ulrich, 


Vice President 


VERTICAL LEAF VERTICAL BATCH HORIZONTAL LEAF 
FILTERS FILTERS FILTERS 


PROCESS FILTERS, INC. 
1807 Elmwood Ave., Buffalo 7, N. Y. il 
A subsidiary of BOWSER, Inc. 


HORIZONTAL BATCH 
FILTERS 


Ask about the time payment 


plan for capital investments 


Vol. 52, No. 1 Chemical Engineering Progress 


CARTRIDGE 
FILTERS 


pL | 
7 
| | W mf) ~ | 
Page 7 
é 


OMOEM SATE 
VERSUS 


DOWTHERM 


... ideal transfer medium for high 
temperature, low pressure heat 


Many years ago steam provided a giant step in the history 
of industrial process heating. Today Dowtherm® is pro- 
viding still another giant step by extending the advantages 
of vapor-phase heating to much higher temperatures than 
ever before possible, From noodles to nylon, from paint to 
plastics—hundreds of industries are processing with 
greater efficiency and lower cost through Dowtherm heat. 


you can depend on DOW CHEMICALS 
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The important story here is pressure. Dowtherm liquids are 
converted to vapor just as water is converted to steam, 
and then the similarity ends. For steam at 700° F. exerts 
a pressure of 3,000 psi—but Dowtherm A at this same 
temperature exerts a pressure of only 95 psi! The savings 
in thinner-shelled, more compact equipment are obvious. 
Hazards in high-pressure equipment are avoided, and many 
designs impossible to fabricate for steam pressure are now 
practical. For more information on Dowtherm, the modern 
transfer medium, write to THE DOW CHEMICAL COMPANY, 


Midland, Michigan, Dept. DO 7284-3. 


DOW. 
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NEW DESIGN FEATURES 
PUM 


extend applications... 


SLASH PRICE 


Fifteen years of design and operating experience are 
built into this new low-cost sealless Chempump. 


You will benefit directly. You get the cost-saving ad- 
vantages of mass production techniques. You get a 
choice of materials of construction that can handle 
practically any known corrosive. You get a “canned” 
pump that can’t possibly leak, that requires no lubrica- 
tion, that virtually eliminates maintenance. Oversized, 
semi-floating bearings give thousands of hours of serv- 
ice under difficult conditions . . . cut-outs provide fool- 
proof motor winding protection for both overcurrent 
and excessive heat. 


The new Series S Chempumps will be available shortly 
in Yy and % horsepower sizes, with larger units coming. 
The price is competitive with a quality centrifugal 
equipped with a mechanical seal. Talk with the Chem- 
pump engineering representative in your area about 
saving through quantity purchases. 


@ For complete details, write for Bulletin 1030 
CHEMPUMP CORPORATION 
1300 E. Mermaid Lane, Philadelphia 18, Pa. 


First in the field... 
process proved 
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Bollinger makes ALL TYPES of filters as shown 
on this page, plus special filters for unusual filtra- 
tion problems. New users of one specific type of 
Staynew filters often find a second Dollinger 
filter performs a great, added service in other 
processes or operations. Perhaps we can serve 


Model CPH 
Pipe Line Filter 
Builetm 200 


major or other filtration needs of your plant. 


LIQuio FILTERS 


-f 
Model HE / sump) Model ELS (Pressure 
Liquid ‘iter Liquid Filter 
_ Bulle rin 330 Bulletin 300 


\ all types of FILTERS for | 
INDUSTRIAL 


Model AAPHS del HPH ond AMPH 
Abtorption High Pressure 

Pipe Line Pipe Line Filter 

Bulletin 2 Bullemm 200 


. 
. 
. 
. 
. 
. 
. 
. 
. 


AIR INTAKE FILTERS 


Model iOR® 
(Ground Level) Model DS (Silencer) Model D (Outdoor) Model C (indoor) 
Au intake Filter Avr intate Filter Aw tntoke Filter 
Bulletin 100 Bulletin 100 Bulletin 100 


Air intake filter 
Bulietim 100 


VENTILATION FILTERS 


Ory ond 


Electro Stoynew Electro Woynew Panel 


Mist Collector Precip 
Bulletin 420 Bulletin 400 


NGEH D Z E kR on soy of 
Staynew filters illustrated. Consult 
CORPORATION tation gation. Dept 


LIQUID FILTERS, PIPELINE FILTERS, INTAKE FILTERS, HYDRAULIC FILTERS, ELECTROSTATIC FILTERS, ORY PANEL FILTERS, VISCOUS PANEL FILTERS, LOW 
PRESSURE FILTERS, HIGH PRESSURE FILTERS, AUTOMATIC VENTILATION FILTERS, NATURAL GAS FILTERS, SPECIAL DESIGN FILTERS, SILENCER FILTERS 


Ventdation Ventilation filters 


Bulletin 500 Bulletin 600 end 700 
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LETTERS 
| TO THE EDITOR 


EXPANSION OF YOUR 
PRESENT FACILITIES 


A Service Failure 


I've recently read your article “Plas- 
tics for Chemical Engineering Construc- 
tion—Polyethylene,” in the June, 1955, 
| edition. 


I've used some 2,000 ft. of poly- 
ethylene pipe, sizes 2” and 3” for 
hydrochloric acid overhead lines at 
ambient temperature. It was a serious 
| failure. When the pipe broke open at 
| numerous places and showered passage- 
; = re ways with acid, we decided to scrap it 


after only six months use. By some 


persistent research, I discovered that 
of fe r this material fails due to a phenomenon 
known as polyaxial stress which causes 


the pipe to burst open as if slashed with 


| mention this factor and suggest some 
correcting remarks in future editions 


L. W. Poll 


Waterford, New York 


J The authors would also feel very unfair if 


Time and money can be saved by placing the complete responsibility dene te 


with D & R for the execution and delivery of all items required presence of certain types of environments and 
for a given process design. D & R assigns your job to competent pone certain stress conditions were not dir 
personnel who correlate design, manufacturing ond delivery of We, however, felt that we hod sufficiently 
your entire plant @s @ “PACKAGE®...and they follow through | on 25) of te ore 
supervising start-up and the training of operators. In addition, [Literature Cited 2] (Bockhoff & 


D R Neumann, S.P.£. Journal, 10, No. 5, 17 (1954) 

j refers to a rather complete discussion of the 

& R PACKAGED PLANTS SAVE TIME AND MONEY! of oF 

It should be emphasized that the problem of 

environmental cracking can be almost entirely 

eliminated through the use of higher molecular- 

weight polyethylenes or through the discrete 

= use of lower-molecular-weight polyethylenes in 
dangerous environments. 

Contact Doyle & Roth for prompt attention Through honest cooperation between customer 


. and reliable fabricators, this type of problem 


if Frank J. Bockhoff 
Richord F. Roth 
DOYLE & ROTH ‘co nc 
| Maple Heights, Ohio 
f 136-50 TWENTY-FOURTH STREET, BROOKLYN 32,N.¥. (More Letters on page 18) 
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Here's the Rectifier That Needs 


Delicate Adjustments 


This 1000-kw, 6tube excitron rectifier is typical of units 
used for heavy-duty service in many industrial plants 


ITTLE MAINTENANCE IS NEEDED 
L with Allis-Chalmers excitron- 
type rectifiers. Excitation of the ex- 
citron rectifier is continuous, while 
other types of rectifiers require re- 
ignition 60 times a second. 

Since it is more difficult to start a 
rectifier arc than to maintain it, the 
excitron rectifier is much less likely 
to lose excitation during operation. 
Momentary dips in supply voltage 
which are encountered in many sup- 
ply systems have no effect on the 
continuous excitation arc. 

Years of operation in hundreds of 
installations have proved the relia- 
bility and ease of operation of Allis- 
Chalmers mercury arc rectifiers. You 
can get complete information from 
your nearby A-C office. Or write 
Allis-Chalmers, Milwaukee 1, Wis. 


A 458) 


af 
- 
COOLING 
con CONTROL GRID 
EXCITATION 
ANODE 
STEEL PLUNGER 
‘ WITH CARBON TIP 
IGNITION SOLENOID. 


Unique Plunger Starts 
Continuous Excitation 


The excitron tube has an excitation anode ()) in 
addition to the main anode (@) . With the excita- 
tion circuit de-energized, the steel plunger (4) 
floating in the mercury pool cathode(4) makes pos- 
itive contact with the excitation anode (as shown). 

When the excitation circuit is energized, the 
ignition solenoid G) pulls the steel plunger G) 
away from the excitation anode() and under the 
mercury pool cathode @) , thus drawing a de arc 
and forming the cathode spot, which makes con- 
duction of load current by the tube possible. 

If power is interrupted the plunger will float 
up, contact the excitation anode and automati- 
cally re-establish the excitation arc when power 
is restored. 


ALLIS-CHALMERS 
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Lithium is nothing new. The 
element was discovered nearly 140 
years ago, but lay dormant. As 
late as World War II, only two 
significant applications utilizing 
Lithium existed; both were mili- 
tary: Lithium Hydride as a hydro- 
gen carrier in air-sea rescue kits; 
Lithium Hydroxide for multi- 
purpose greases. 

Today, Lithium serves Amer- 
ica’s defenses on the ground, in 
the air, and over and under the 
sea. You will find Lithium used 
in low temperature dry cell bat- 
teries, in the deicing of parked 
aircraft, in the air conditioning 
of naval vessels, in low tempera- 
ture, all-purpose greases to men- 
tion but a few. 

The future of Lithium in war, 
or in defense of peace, is infinite 
—no one can gauge it. Propellants, 
new high temperature alloys, cer- 
mets, chemical processes— all hold 
promise of great developments to 
come. You are invited to explore 
this treasure house of the present 
—and the future—with us. 


... bends ahead in industrial 
applioations for Lithium 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2540 RAND TOWER 
MINNEAPOLIS 2, MINN, 


MINES: Keystone, Custer, Hill City, South Dakota + Bessemer City, North Carolina + Cat Lake, Manitoba + Amos Area, Quebec + BRANCH SALES OFFICES: New York 
Pittsburgh + Chicago + CHEMICAL PLANTS: St. Louis Park, Minnesota + Bessemer City, North Caroling + RESEARCH LABORATORY: St. Lowis Park, Minnesota 
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Continuous flaking of naphthalene is 
accomplished on the Stokes flaker at Barrett 
Division, Allied Chemical & Dye Corp. Con- 
veyor behind operator removes flaked 


materiol for tabletting and packaging. 


Barrett improves quality, cuts costs 
in naphthalene production 


Purity is higher, costs lower with continu- 
ous flaking process. Fiaked naphthalene is 
compressed into balls or rings, with the aid 
of Stokes tabletting machines. 


Vol. 52, No. 1 


Stokes flaker replaces batch 
method in the processing of 
moth-killing chemical 


Marketed in flakes, balls and handy 
rings which slip over the hook of 
coat-hangers, naphthalene is the 
housewife's friend—and the moth’'s 
worst enemy. 


At the Barrett Division of Allied 
Chemical & Dye Corp., molten naph- 
thalene at 194°F. is fed to a Stokes 
single drum flaker where the material 
crystallizes on the revolving drum 
The solidified naphthalene 1s removed 
by a doctor blade at 72°F. in quantities 
ranging up to 1500 pounds per hour 
Subsequent tabletting operations on 
Stokes tablet machines produce 
finished moth balls and rings 


Before the flaker, Barrett 
called on the Stokes Advisory Service 
and Laboratory for recommendations 
Tests in the Stokes Laboratory deter- 
mined the appropriate drum temper- 


Chemical Engineering Progress 


ature, rotating speed and size of the 
unit required to give desired produc 
tion. Sumilar tests have preceded the 
design of flakers for wax, insecticides, 
resins, many chemical intermediates 
and other products suited for high 
capacity flaking 


Stokes makes its broad « 
all phases of chemical processing avail 
able to manufacturers through this 
well-staffed Laboratory and Advisory 
Service. Full details of this laboratory 
and advisory service for the solution 
of production problems are covered 
in Bulletuun 640 


Kpe rience in 


Send for this booklet as well as an 
informative brochure on Stokes equip 
ment for the Chemical & Process 
ing Industries. F. J. Stokes Machine 
Company, Philadelphia 20, Pa. 


STOKES 
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THE CASE OF THE PUNGENT FUMES 
AND THE PROCESS MAN WITH A PLAN 


“Gadzooks!” cried Pete the Process Engineer, the whole fagtory. Peoble turn up their dozes at 

as he clamped a clothespin on his nose. “I working here...” 

dever sbelled anythig as obdoxious as doze sul- Pete went into his office and held his head. A jet 

phurous fumes.” unit would alleviate odors and pacify his dis- 
The processing units kept on fuming—and so gruntled boss. A jet unit, but what kind? And 

did the employees who had to endure the odor. what about hoods, ductwork, recirculating sys- 
“Do somethig,”’ gasped the Plant Manager. tem? A jet unit? Yes! No fan to corrode or 

"Those nauseatig fubes and odors are perbeating wear out... 


Pete wrote Schutte and Koerting for a copy Bulletin J-1 pinpointed the data he needed. 
of new Bulletin J-1 on “Jet Apparatus and He located the desired function, the types 
Its Industrial Applications.” That told him ail of jets suitable for such a function, the 
he needed to know about the varieties, ranges type most suitable for his particular a-running. And trom him, Pete got a 
and characteristics of Jet Apparatus. requirements. specific recommendation. 


MORAL: 


H ‘ Send for a copy 
LICKED THE PROBLEM IN A JIFFY! 9 aut of Bulletin J-1 
The SK Fume Scrubber illustrated is used a . for your files. 
to absorb sulphurous fumes in Pete's And make use of a 
refinery. Rubber lined, the unit resists the qualified specialist 
corrosive action of the fumes. Discharge on jet apparatus 
is made into a sepasator and clean air is — your nearest 
di 
scharged to atmosphere SK Sales 

TN Engineer. 


‘COMPANY 


‘wanulactuRine 


ROAD, BUCKS COUNTY, PA. 
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Lapp introduces 


the “MICROFLO” PULSAFEEDER 


A CONTROLLED-VOLUME PUMP FOR 
PRECISION PUMPING AT MICRO-FLOW RATES 


NO STUFFING Boy / 


Now, a controlled-volume proportioning pump for laboratory application, 
pilot plants, and industrial production, where requirements are for pumping 
of precise volumes at micro-flow rates without risk of leakage or contamination 
of fluid being pumped. The “Microflo” Pulsafeeder combines the best features 
of both piston and diaphragm pumps by using a piston for constant volume 
measuring purposes and a diaphragm to seal the product pumped against leak- 
age or contamination. All liquid handling parts have been selected for their 
resistance to corrosion. Maximum pumping capacity is 2150 ML. per hour, 
maximum discharge pressure 1000 psig. Pumping rate of the “Microflo” Pulsa- 
feeder can be manually adjusted while the pump is idle or operating, or if 
desired, complete operation can be governed by automatic controls. 


WRITE 
for Bulletin 500 which contains complete 
information and specifications on the 
new “Microflo” Pulsajeeder. Lapp 
Insulator Co., Ine., Process Equipment 
Division, 504 Wilson St., LeRoy, N.Y. 
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problem? 


accept this offer by 
Schutz-O'Neill for a 


FREE TEST GRIND 


OF YOUR MATERIAL SAMPLE 


Without obligation to you, we'll grind a sample of your ma- 
terial in our Pilot plant, using a production model Schutz- 
O'Neill Superfine Pulverizer. This is a bonafide, no-strings 
offer to demonstrate to you the versatility, particle size range 
and capacity of Schutz-O’ Neill Pulverizers. Write us for details. 


OUR ENGINEERING TEST REPORT together with your pro- 
cessed product will be returned to you giving exact data and 
recommended Schutz-O'Neill 
equipment, methods and mill plans 
for your process application. 


SCHUTZ-O'NEILL 
PILOT PLANT 


uses a standard 
production mod- 
el 16° Superfine 
Pulverizer, which 
provides up to 
100 different pul- 
verizing set-ups 
with a 
range from 4 
mesh to 5 mic- 
rons. 


ULTRAFINE GRINDING WITH CONTROLLED PARTICLE SIZE RANGE 


You'll find Schutz-O’ Neill Superfine Pulverizers best for 
ultrafine grinding with controlled particle size dis- 
tribution — yet their versatility also makes them adapt- 
able to the complete grinding range from coarse to 
ultrafine. 
Many heat sensitive products can be safely pulver- 
ized, because the grinding principle of impact with 


Tell us your milling requirement — air attrition embodied in Schutz-O'Neill design 
fineness, uniformity, increased out- keeps product temperatures down and helps 
put, lower cost—send us o sample control uniformity. 

of the stock you want jo pulverize, 

state fineness and capacity de- Typical Schutz-O' Neill applications are in the 
sired, or send for Schutz-O'Neill paint industry; major cocoa powder, sugar, 
bulletin. spice and pharmaceutical manufacturers ; proc- 


essors of emulsifier gums, resin, plastic and 
seaweed extract powders and a great number 
of others. From 62 years of continuous 
manufacturing and field experience, Schutz- 
O'Neill may already have the answer to 
your problem. Superfine Pulverizers are 
made in six sizes ranging from 7'/ to 125 
horsepower with grinding chambers 12° 
to 28” in diameter. 


-O’NEILL COMPANY | 


339 Portland Avenve + Minneapolis 15, Minnesota 


PULVERIZERS 
GRANULATORS 
ROLLER MILLS 
AIR CLASSIFIERS 
SIFTERS 
HAMMERMILLS 
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LETTERS TO THE EDITOR 


(Continued from page 12) 


New Yeor Bouquets 
I would like to congratulate the Institute 
for the excellent quality of the recent 


Kesearch Committee meeting on tray 


efficiency, at North Carolina State College. 


It is evident that the three schools and the 
Committee have made substantial progress 
during the past year. 

R. B. Ouney 


Emeryville, Califorma 


I have just had occasion to read the 


October issue of Chemical LEng*‘neering 


Progress This special nuclear issue ts 
certainly one of the best put out to date 
I] can certainly appreciate the time and 
effort which it represents. My sincere 
congratulations for the excellent editorial 
and publishing job. I can say, without 
reservation, that CEP has definitely reached 
new heights of showmanship and coverage 
since you became editor and Van took over 
as publisher 

Cuartes H. Prien 
Denver, Colorado 


noted i and quoted 


Four Engineering Fables 


Fable 1—Ethy! Assinate 

Once upon a time there was a Dulle 
Chemical Company and a Sharp Chemi- 
cal Company. Dulle was proud of its 
engineering department. Its cost of 
engineering, expressed as a per cent of 
project cost, was very low. Sharp was 
worried about its engineering depart- 
ment. Its cost of engineering was very 


high 


One day the two companies, simul 
taneously and independently, undertook 
the design and construction of plants to 
produce ethyl assinate. They used the 
same process and had the same design 
basis of capacity, et 

Dulle Engineering expended $300,000 
for engineering on the project which 
had a total cost of $5,000,000. Its cost 
of engineering, therefore, was 6% ot 
the project 

Sharp Engineering expended $400 
000 for engineering, $100,000 of which 
was involved with the study of eco 
nomic alternates to reduce capital re 
quirements. As a result, the total cost 
of its project was only $4,000,000. Its 
cost of engineering, however, was 10% 
of the project 

And so, Dulle continued to be proud 
of its engineering department and 


(Continued on page 20) 
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Two lead brick size 2” x 4” x 8” — one cast in an open 
mold (right), the other extruded through a die in a 
hydraulic press (left)— were sawed in half length- 
wise, to show internal structure. After planing and 
buffing, the halves were photographed. The photos 
were retouched to kill highlights and achieve uni- 
form tone on both brick. The sink and shrink-hole 
were not touched. 


The Sounder the Brick the Safer the Shield 


Extruded lead brick are bound to be sound. The 
extrusion process — forcing metallic lead through dies 
— insures an internal structure that is solid, and an 
external surface that is smooth and uniform. There 
are no hidden voids and shrink-holes to lessen the 
protection of the shield, no rough surfaces or ‘sinks’ 
to be machined flat before the brick can be stacked 
straight and true. 


So far as the lead itself is concerned, we use a grade 
suited to barrier construction, holding to a minimum 
impurities that impair ray absorption and invite 
contamination. 


Conventional flat-sided National Lead : 
extruded lead brick If you are in the market for lead brick, let us show 


you samples and quote prices. We can furnish not 
only the conventional flat-side article standard sizes 
2” x 4” x 8” and 2” x 3” x6 but also curved “Protecto” 
brick in these dimensions and in the large size, 

2” x 6” x 8”. 


It will pay you to keep in mind that National Lead is 
headquarters for LEAD SHIELDING in any shape, 
size or tonnage. 


National Lead Shielding 


NATIONAL LEAD COMPANY «+ New York 6: Atlanta: Balt 
Depew (N.Y): Chicago #0: Cir nat Ch 
Pitteburgh 12: St. Louie 1: 6 
Curved National Lead “Protecto” Loe Angeles 23 (Morrie P. Kirk @ Son, Inc 
extruded lead brick. (Canada Metal Company, Limited) 
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vacuum 


HILCO 
OIL RECLAIMER 


purifies vacuum pump oil by con- 
tinuous recirculation, either on a 
full-flow or by-pass basis, or in- 
termittently on a batch basis, de- 
pending upon the requirements 
and physical layout of your plant. 


OIL RECLAIMER 


HILCO OIL RECLAIMER SYSTEMS are 
the finest available for VACUUM PUMP users 


A simple, economical and efficient method of restoring contaminated 
lubricating and sealing oil to the full value of new oil. HILCO Oil 
Reclaimers are used for the purification of vacuum pump oil in con- 
junction with the manufacture of transformers, condensers, capaci- 
tors, drugs, vitamin concentrates, radio tubes and light bulbs, essen- 
tial oils, optical lenses, refrigeration compresscrs, titanium and many 
other products. A HILCO will produce and maintain oil free of all 
solids, sludge, acid, moisture, solvents, and dissolved gasses and re- 
store viscosity, dielectric strength and other specifications to new 
oil value. 


THERE IS A HILCO 
FOR EVERY o PUR- 
IFICATION JOB . - 
AND EACH OFFERS 


you 


weir TODAY! For Complete Details 
Ask For Bulletin R-160 


/HILLIARD Corgoration 


ELMIRA, N.Y. 


144 WEST FOURTH ST. 
1N CANADA: Upton-Bradeen-James Lid., 890 Yonge St., Toronto; 3464 Park Ave., Montreal 
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Sharp continued to be worried about 

its engineering department. 

Moral—Engineering is a means to a 
variable end. 


Fable 2—insidious Chleride 


Once upon a time, Dulle Chemical 
and Sharp Chemical, simultaneously 
and independently, undertook the design 
and construction of plants to produce 
insidious chloride. They used the same 
process and the same design basis of 
capacity, etc. 

Dulle Engineering prepared equip 
ment sketches, piping flow sheets, wir- 
ing diagrams, and building out line 
plans. Sharp Engineering prepared 
equipment specifications and drawings, 
piping specifications and detail draw 
ings, electrical specifications, and de- 
tailed wiring drawings, architectural 
specifications and detail plans, and de 
veloped other details required to com- 
plete the design of the plant. 

The two plants were built side by 
side. Sharp’s plant progressed smoothly 
and efficiently because of the complete 
ness of the design. On the other hand, 
the construction of Dulle’s plant was 
quite inefficient because of the lack of 
design details. However, when the 
plants were completed, they were iden 
tical. 

Dulle’s plant cost $5,000,000. Since 
its cost of engineering was $300,000, it 
represented 6% of the project cost. 
Sharp's plant cost $4,000,000. Since its 
cost of engineering was $400,000, it 
represented 10% of the project cost 

And so, Dulle continued to be proud 
of its engineering department and Sharp 
continued to be worried about its engi- 
neering department. 


Moral—Engineering is a variable means 
to an end. 


Fable 3—Apathetic Bromide 

Once upon a time, Dulle Chemical 
and Sharp Chemical, simultaneously 
and independently, undertook the de 
sign and construction of plants to pro 
duce apathetic bromide. They used the 
same process and the same design basis 
of capacity, etc 

The process used was developed by 
T.V.A. It involved the liquid phase 
reaction between apatheticamide vapor 
and bromine crystals. Since a consid- 
erable quantity of inert gas was evolved 
in the reaction, and since apathetic 
bromide is somewhat volatile, the la 
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GREAT Langs CARBON 
SORPORATION 


RESEARCH LABORATORIES 
MORTON GROVE, ILL 


—isa factor! 


Ou: extensive program in carbon and graphite re- 
search is conducted by highly qualified chemists, physicists 


and technicians. 


The scope of their specialized knowledge is a significant 
plus factor in the reliability that distinguishes GLC electrodes, 


anodes and mold stock. 


ELECTRODE The high degree of integration between discoveries in our 
research laboratories, refinements in processing raw materials 
and improved manufacturing techniques is further assurance 


@ of excellent product performance. 


Diviston 


Great L Lak kes es s Ca: pb on | Corpor: tion, 


ADMINISTRATIVE OFFICE: 18 East 48th Street, New York 17, N.Y. PLANTS Niagaro Falls, N.Y., Morgenton, N.C. OTHER OFFICES: Niagara Falls, NY. 
Ook Pork, Iil., Pittsburgh, Po. SALES AGENTS: J. B. Hayes Company, Birmingham, Alo., George O. O'Hora, Wilmington, Cal. SALES AGENTS IN OTHER 
COUNTRIES: Great Northern Carbon & Chemical Co., itd., Montreal, Canada; Great Eastern Carbon & Chemical Co., Inc, Chiyode- Ku, Tokyo, Jepen 
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octor DRYING RANGE 


means a PROFIT! 


Efficient drying per pound of product can often mean - HIGHEST PRODUCT UNIFORMITY 


more direct profit to you than an increased sales vol- 


ume! Proctor equipment provides the coptrol, flexi- * INCREASED YIELD 
bility, and construction features essential to profitable 
drying performance. The result—increased yield of * GUARANTEED PRODUCT QUALITY 
highest quality product. Write or phone today for com- 
“W/M” CONSTRUCTION 


plete information. 
Product Uniformity is of utmost importance to every * FLEXIBILITY OF OPERATION 
food processor, at all stages of processing. 


Shown above is one of many Proctor & Schwartz 
dryer installations in one of the country’s larger food 


plants—typical of the many in use in the food industry PROCTOR DRYING EQUIPMENT FOR 
today Here, because ol Proctor drying skills, uniform- THE FOOD AND PROCESS INDUSTRIES 


ity of color, taste, and overall customer appeal ts main- 
tained at uniformly highest levels—yields are greatly * Tray Dryers * Truck Dryers * Pre-Forming Feeds 
increased! * Continuous Conveyor Dryers * Spray Dryers 


Proctor 


Manufacturers of Industrial Drying 
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Now, for the first time one manufacturer is able to offer a 
completely integrated, “packaged"™ fluid agitator service. 
No other manufacturer controls, within its own organization, 
such extensive and specialized designing, engineering, man- 
ufacturing, assembling, testing, and field servicing facilities 
devoted exclusively to fluid agitator production. Philadelphia 
Gear Works manufactures impellers, shafts, drive supports, 
all gears, and reducer housings. Only Phillie Gear can offer 
you the complete solution of your fluid agitator problems 
—through one centrally-controlied, thoroughly respon- 
sible source. 


Our engineers are familiar with the requirements of ali types 
of process mixing and fluid agitation applications. 


Philadelphia Gear Works products have “measured up" 
through 63 years of industrial leadership. Compare the new 
Philadelphia Fluid Agitators for economy, efficiency and 
quality. See for yourself why Philadelphia Fivid Agitators 
are your very best investment. 


- PHILADELPHIA GEAR WORKS, INC. — 


ERIE AVE. & G ST., PHILADELPHIA 34, PA. 


NEW YORK « PITTS2URGH « CHICAGO + HOUSTON « LYNCHBURG, VA of 
BALTIMORE + CLEVELAND 


Virginia Gear & Machine Corp. @ lynchburg, Va. 
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plus complete 


Fluid Agitator 
Engineering Service 


COMPARE THESE FEATURES: Exclusive Philedeiphia Low 
Head Room Design— maximum bearing span with minimum 
headroom @ Helical Change Gear Set, within housing, allows 
for ready selection of up to 14 different standard speeds © 
Heavy Duty Thrust Bearings permit use of standard units for 
conditions of high pressure in closed tanks @ Large Heavy 
Duty Output Shafting results in less shaft deflection at stuffing 
box or mechanical seal, steady operation of long overhung 
agitator shafts @ Philadelphia Heavy Duty Inboard Bearing 
Support provides extra rigidity resulting in superior gear 
performance and life @ Spiral Bevel 
Gears of Hardened Steel, accur- 
ately lapped for long and quiet oper- 
ation @ Field-proven Philadelphia 
Dry-Well Construction prevents oil 
leakage down ovtput shaft © 
Labyrinth-type seal on input shaft 
allows effective sealing with mini- 
mum friction @ Ask for Bulletin A2-55. 


Limi Torque Valve Controls 
1082 
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(Continued from page 20) 


boratory equipment included a cold trap 
cooled with liquid air. The yield was 
95%. 
Dulle Engineering designed the plant 
to equal the T.V.A. yield. Included was 
a large refrigeration unit to recover the 
last trace of product from the off-gas 
Sharp Engineering designed the plant 
to give the maximum return on invest- 
ment. It did not involve refrigeration 
but did not recover the last trace of 
product. 
Dulle’s plant cost $5,000,000. The 
manufacturing cost of product was 
| $0.10/lb. and the annual return on in- 
| vestment was 4%. The operating yield 
| was 95%. Sharp’s plant cost $4,000,000. 

The manufacturing cost of product was 


Hardinge 9 x 22’ Pebble Tube Mill in an Ohio plant producing silica flour. $0.08 /Ib., and the annual return on in- 
vestment was 12%. But the operating 


yield was only 90%. 
Harlinge TUBE MILLS. ee And so, Dulle continued to be proud 


of its engineering department and Sharp 
continued to be worried about its engi- 
++ for wet grinding ... for dry grinding neering department. 


Fillers Moral—Engineering is a variable means 


(in water or acid pulps) to a variable end. 


Silica Flour 
Gypsum 
Manganese Dioxide Carbon Black 


Fable 4—Reverie 
Once upon a time there was a Dulle 
Chemical Company. 
Diatomaceous Earth Pigments _ Moral—Engineering is a means to 
Limestone Cement materials an end. 
R. L. Bauer, chief engineer 


Mead Joh & Company 
Evansville, Indiana 


Titanium Pigments 


Regardless of the requirements, Hardinge Tube Mills 
are designed to meet specific needs. Available from 2 to Lavish Use of Natural 
10 feet in diameter; 6 to 35 feet in length; single or _ Resources Deplored 


multiple compartments; with acid proof lining of We can be certain . . that 
| the future will not always be distant 


rubber, silica and porcelain. Comp!ete specifications on 
request. Bulletin 18-B- 40. | will cost more to regain than it would 
cost to preserve. Can we be sure that 
the resources we use so lavishly today 
may not be essential for mankind some 
GUT 
Almost invariably, when a pollution 
| problem is under consideration, the en- 
gineer’s approach is to compare the 
| total salaries paid by the industry with 
the income derived by the fishing in- 
| terests which may be endangered. This 
comparison always favors industry but 
| is it not specious and false reasoning 
Tricone compartment Tube Mill with grate and lifters to say that because industry is wealthy 
the fisherman should be willing to sac- 
; rifice his livelihood? Will not the fac- 
Re ARD I wl tory worker ultimately suffer for each 
2 natural resource lost? 


COMPANY, INCORPORATED Bostwick H. Ketchum 


at Diamond Jubilee Semi- 
Annvol meeting, A.S.M.E. 


YORK, PENNSYLVANIA 240 Arch St. * Main Office and Works 
New York + Toronto « Chicago + Hibbing + Houston + Salt Lake City + San Francisco 
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FILTRATION: 


GH PRODUCTION ‘AT LOW COST FOR EXISTING 


FILTERING 
COMPRESSED GAS 


Blowdown Connection permits 
compressed gas to be used to 
force all process 
liquid from filter prier to 
beckwashing. Note: there 

is no waste since residual 


liquid is forced through 
filter coke. 


Ceckwesh Tenk holds bock wash 
liquid under head of compressed 

s. Backwash liquid ic forced 
through filter in reverse 
flow at high velocities to clean 
filter in less than minute Nete: 


ne @ for of 


Metering Pump feeds smell 


quantity of slurry inte process 
liquid to be filtered this saa 
addition of filter aid helps 
maintain a free, open coke for WATER 
o@ longer filtration period 
FEED Peore-Stene of Pore -Cerben 
medio siements rugged 
PUMP PRECOAT 4%" OD twhes with well 
section 40% open crea 
TANK WASTE end 3” bure give better filrra 
tion and easier back washing 


Filter Aid Tank slurry Filter is made of corrosion 
for both resistant alloys to meet pro 
filter raid Agitator keeps cess requirements Nete Com 
minture in suspension te drain from shell of 
iter coke ofter back washing 4 


is obtained by sloping twhe 
sheet 


.. LONGER RUNS, 
LESS MAINTENANCE 
BREAK BOTTLENECK 


filtration; 2. filtration through a precoat cake of filter 
aid; 3. continuous filter aid feed during the process cycle. 


A pilot filter capable of operating under all three con- 
ditions was shipped to the dye firm. There, under actual 


permits heating operating conditions, the continuous feed filcration 
cooling where accurate temperature contro system was found to prov ide the best results j 
is required. Filter pictured also has sub- 
merged head to isolate hazardous chemicals What were the results when the production filters were . 
in case of gasket leakage. placed in use? Longer process runs, cleaning time 
reduced to no element dressing time required and 
An Eastern dye and chemical corporation found sales K / 
virtually no maintenance time — high production at 
outstripping its ability to produce one of its principal 
? a much lower cost. 
products. 
— Maybe you have a process bottleneck due to old filtra- 7 
Action was required ! 
tion equipment ... or maybe you are designing a new 
; A study of the process showed several steps of liquor process system and want the latest word in modern 
clarification were being handled by old and possibly filters. The entire R. P. Adams organization and its 
obsolete equipment, The result: a serious bottleneck field representatives will be glad to help you in any 
was found. Excessive time and labor were needed to way possible. 
clean filter elements; dress the filter elements and main- 
tain element frames. 
The entire problem was presented to the R. P. Adams 4-56 
Co., Inc. A factory engineer and the local sales repre- | 8. P. ADAMS COMPANY, WC 
Park Drive 
ative he problem. 
sentative studied the problem 09, 


Because of the nature of the process liquid, there was 
some question as to which of three solutions to the 
problem would prove most effective: |. bare element 


| We have « problem in chemical filtration Please send us your 


Bulletin 441. Also, ask your local representative to call on us 


Crentlemen | 


R. P. ADAMS CO., INC... 
240 East Park Drive Buffalo 17, N. Y. 
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Here’s what you want in stainless steel 
—the way you want it 


Stainless Steel Plate... produced to almost any 
size or thickness, ‘«’ and heavier, in rectangles or 
cut-to-shape. Carlson maintains what is probably the 
largest stock of stainless plate in the country—pro- 
duced to highest chemical and metallurgical standards 

ready for cutting to your requirements, and for ship- 
ment when you want it. 


Stainiess Steel Heads... spun or press formed to 
your order or taken directly from our stock of ASME 
and Standard flanged and dished heads—the largest 
stock maintained anywhere. In addition to supplying 
heads for tanks, heat exchangers, condensers and 
similar equipment, Carlson can fill a complete bill 
write for CARLSON'S WEEKLY STOCK LISTS... (? 


YOUR GUIDE TO WHAT'S AVAILABLE 
IN QUALITY STAINLESS STEEL 


of material including shell plates, flanges, rings, pads 
and other components. 

Stainless Steel Forgings, Circles, Rings, and Special 
Patterns... Flanges, circles, rings, and sketch plates 
are cut from plate, or forged and rough machined to 
meet your specifications. 

Stainless Steel Bars and Sheets (No. | Finish) 
Complete Service ... At Carlson the emphasis is on 
flexibility, efficiency and economy in producing what 
you want, when you want it. If you would like addi- 
tional information about our service and products or, 
if you want to place an order—just let us know, we 
promise you prompt action! 


Stainless Steels Exclusively 


THORNDALE, PENNSYLVANIA 


Plates * Plate Products © Forgings * Bars ¢ Sheets (No. | Finish) 


Chemical Engineuring Progress 


District Sales Ottices in Principal Cities 


January, 1956 


| eS | 
i 
at 


An entirely new concept 
in pressure vessel closure 


SPARKLER-PASSALAQUA 
Speed-Lock 
Cover 


A. S. M. E. APPROVED 


With these 8 advantageous features 


1 Easy to operate—can be opened and 
closed in seconds by hand, with your 
eyes shut. 


2 O-ring gasket gives self-seal which 
becomes tighter as internal pressure 
increases. 

3 Visible bow-shaped lugs on third ring 
lock cover quickly and surely. 

4 Locks in both opened and closed 


positions. 

5 All holding devices are engaged at 
once. 

6 Stress divides itself equally among all 
lugs. 


7 Fabricated and forged of high tensile 


OPEN POSITION strength steels. 


8 A.S.M.E. Approved. 


MODEL MCR 
RETRACTABLE TANK FILTER 
WITH SPARKLER-PASSALAQUA 
SPEED-LOCK COVER 


CLOSED POSITION 


cove 


4 


Uy MOY), 


SPARKLER 


LOCKED POSITION 


MANUFACTURING CO. 
MUNDELEIN, ILL. 
| age Sparkler International Lid. with plants in Canada, Holland, italy and 
j Austrolic. Service representatives in principal cities throughout the world. 
Filtration engineering and manvtacturing exclusively for over 30 years. 
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MERCAPTAN 


now avai 


SMALL LOTS 


at lowes 


A new unit of Pan American Chemicals Corp., 
designed for large seale production of high 
quality METHYL MERCAPTAN, now makes 
available an unlimited DEPENDABLE source 
of supply. Shipments (BIG or SMALL) are 


made promptly . . 


CYLINDERS—in any quantity—190 Ibs. net; 80 Ibs. 


tare; 270 Ibs. 


CUSTOMERS’ SKID TANKS 500-1000 gals. 


TANK CARS—specially constructed for Methyi 
Mercaptan service 


COMPOSITION: 


Methyl Mercaptan . 
Hydrogen Sulphide .. 
Carbon Disulphid 
Methanol ........ 
Higher Mercaptons 
Cloud Point 


Write or wire for detailed information 
and quotations on your requirements. 


. economically. 


lable in 


t prices 


gross 


Mol % Min. 
.20 Mol % Max. 
.20 Mol % Max. 
.20 Mol % Max. 
.20 Mol % Max. 

~30° F. Max. 


PAN AMERI 


corn 


PANAREZ 
Hydrocarbon resins 


Hydrocarbon drying oils 


555 FIFTH AVENUE, NEW YORK 17, NY. 


PANASOL 
Aromatic solvents 


PANAPOL 
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MARGINAL NOTES 


Principles of Engineering Thermody- 
namics, 2 ed. P. J. Kiefer, G. F. Kinney, 
and M. C. Stuart, John Wiley & Sons, 
Inc., New York, Chapman and Hall, 
Ltd., London (1954). 


Reviewed by Wayne C. Edmister, 


| California Research Corporation, Rich- 


| a 


mond, Califernia. 


This book is a comprehensive and 
well-written text. As in the first edition 
(1930), the authors have divided the 
book into parts dealing with the follow- 
ing: energy, properties of fluids, and 
engineering applications. 

The chapter on combustion includes 
treatment of combustion reaction 
equilibria. 

Power generation is covered in two 
chapters, one dealing with cycles using 
condensing fluids and one with cycles 
using noncondensing fluids. There is 


| also a good chapter on heat-pump and 


refrigeration cycles. 

The chapter on flow of compressible 
fluids deals with three types of flow, e.g., 
through nozzles, diffusers, and pipes. A 
convenient chart for calculations of 


| adiabatic flow of ideal gases is included 


and applied. 

Thermodynamics topics not included 
in this book include: properties of com- 
plex mixtures, phase equilibria, equili- 


| bria of other than combustion reactions, 
| irreversible thermodynamics, and _ sta- 


| tistical thermodynamics. 


These omis- 
sions do not detract from the value of 
the book, however, as one book cannot 
cover everything, and these topics can 
logically be left to the authors of chemi- 
cal or chemical engineering thermo- 
dynamics texts. 


Soil Warming by Electricity. R. H. Coombes. 
Philosophical Library, New York (1955), 116 
pages, $4.75. 


Aluminum Paint and Powder. J. D. Edwards and 
R. 1. Wray. Reinhold Publishing Corp., New 
York (1955), 219 pages, $4.50. 


Basic Lubrication Practice. A. F. Brewer. Rein- 
hold Publishing Corp., New York (1955), 286 


pages, $6.75. 


Brand of The Tartan, The 3M Story. Virginia 
Huck, Appleton-Century-Crofts, Inc, New 
York (1955), 260 pages, $3.50. 


Catalysis. Vol. 3. Ed. P. H. Emmett. Reinhold 
Publishing Corporation, New York (1955), 504 
pages, $12.00. (Hydrogenation and Dehy- 
drogenation.) 


Chemical Engineering in Practice. Ed. J. 1. 
Harper. Reinhold Publishing Corporation, 
New York (1954), 140 pages, $3.00. 


Plastic Tooling. M. W. Riley. Reinhold Publish- 
ing Corp., New York (1955), 123 pages, $2.50. 


' Fisher/Tag Manual for Inspectors of Petroleum. 


Fisher Scientific (1954), 218 pages. 
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IN MONTEVIDEO... 


another WwW plant for 


EWEST ADDITION to the World Roundup 
N of FW fatty acid processing units—the 
distillation plant shown here was built for 
Compania BAO, Montevideo, Uruguay. De- 
signed and engineered by Foster Wheeler, 
this plant has a rated capacity of 1500 lb 
per hour of crude fatty acid. 


Large plants or small—for continuous or 
batch processing—Foster Wheeler’s long ex- 
perience in fat splitting, fatty acid distilla- 
tion and fractionation, esterification, hydro- 
genation and derivative production can 
contribute much to the dependable and eco- 
nomical operation of any installation. We 
will be glad to demonstrate the advantages 
of this FW “know how” by quoting on your 
immediate or future requirements. Foster 
Wheeler Corporation, 165 Broadway, New 
York 6, N. Y. 


Interior of Compania BAO fatty acid distillation plant, show- 
ing still and main condenser on upper level and product 
receiver directly below. This FW-designed plant processes 
1500 Ib of crude fatty acid per hour, 


FOSTER WHEELER 


NEW YORK © LONDON © PARIS © ST. CATHARINES, ONT, 
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Here is ao high quality, low-cost valve for 
tubing . . . the NEW Valve. 
You can cut it into the lines in o jiffy ..% 
requires no threading, ne beveling, no pipe- 
wrencn .. . and every joint is a union. 
What's more, this new valve costs less ini- 
tially and works better than any conven- 
tional screw-end valve. 


Here's how the Ame Valve works: 
Cut tubing te required length, slip adapte, 
nut and sleeve on, insert into vaive @nd 


“B60 EAST 19TH 


To 4000 
... gas-tight seal up to 4000 
p.s.i. in & matter of seconds. 


The tse @!ra Tubing Valve body is made 
of 304 stainless steel, the’ stem is 410 stain- 
less steel heat treated and ground, with 
rolled threads. Gland nyt is 416 stainless 
steel, the stem thread ix in the gland nut 
and outside the pressure zone. 


Full details on Tubing Valves 
are available in Bulletin 255. Write for it. 
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There has not been a year in a long time that 
has closed with more widespread prosperity or 
more optimism on the part of business leaders 
than 1955 

lo those whose memories go back to the boom 
days of 1929 and the collapse of the 1930's such 
universal confidence is almost frightening. But 
the pessimists have been unable to find any 
cogent reasons for their fears beyond the general 
theory that when things are very good they are 
likely to turn around the other way. There is 
no sound reason for believing that prosperity 
always carries within itself the lurking germs of 
a depression. 

Unreasonable extremes and unbridled specula 
tion are of course storm breeders. Business did 
not collapse in 1929 because it was making more 
goods than people wanted to buy: the crash in 
1929 was primarily a stock-market and credit 
crash which carried the business world down 
with it. The production being absorbed in all 
fields today is many times what it was then 


How Firm a Foundation 


Today's booming prosperity rests in part on 
the highest wage scale in the history of the 
country, a scale that seems certain to trend 
steadily higher. It also rests on an apparently 
firm credit foundation as far as industry goes. 
The chemical industry, which has had a dramati« 
expansion over the past five years, accomplished 
this with a comparatively moderate debt, most 
of it on a long-term basis at low interest rates 

Recently polled chemical leaders expect to 
continue their plant expansion in 1956 at a rate 
as high or higher than in 1955. Most of the big 
firms now believe that they can continue this 
rate of expansion, at least, for the next year or 
two without recourse to outside borrowing. A 
huge cash inflow resulting from depreciation 
charges, fast amortization and surplus earnings 
makes this possible 

The Department of Commerce recently esti 
mated that spending by business as a whole for 
new plants will increase in 1956. Other private 
surveys hold thar it will probably continue to 
rise flor several more years. As the review of the 
Machinery and Allied Products Institute points 
out, industry as a whole should be able to gen 


erate 90 to 99 of the money for new capital 


expenditure s from internal sources 


Billions for Expansion 


In 1955 the chemical industry spent around 
$1! billion on new plants and facilities, accord 
ing to the Manufacturing Chemists Association, 
making the fifth consecutive year in which this 
sum has been spent by the industry. Sales for 


the industry for the vear 1955 reached an all 


CUE FOR 1956: 


time high of $23 billion, up 17144°, over the 1954 
sales of $19.5 billion, and some industry leaders 
believe their sales will be at a materially higher 
rate in 1956 

Taking a look at some of the diverse indus 
tries which are customers tor chemicals, there 
are few serious clouds in sight. Secretary ol 
Commerce Sinclair Weeks in a year-end stat 
ment said he expects industry as a whole to 
operate around peak levels during the first half 
ol this year. He forecasts chemical sales for this 
period at $12 billion 

In some quarters there are doubts about the 
continued peak production of the motor indus 
try, a major chemical customer, George Romney, 
president ol American Motors Corp., lor ex 
ample, thinks the industry will have a dip of 
about 15°) to 6,800,000 cars in 1956 from 8,000, 
000 cars in 1955. If this should occur, it would 
hardly be a catastrophe, but not all motor makers 
share this view. As for Secretary Weeks, his ce 
partment forecasts an output of 1,250,000 cars 
in the first half of this year 

Home building, becoming increasingly im 
portant in chemical purchases, both directly and 
indirectly, seems slated for a slight letdown. ‘1 he 
Commerce Department estimates that about 
1,200,000 houses will be started in 1956, a decline 
of about 100,000 from the 1955 rate, but again, 
if the setback is no worse than this, it will be 
nothing to worry about. Total construction ex 
pe nditures for 1956, on the other hand, are 
expected to show a gain to $44 billion trom $42 
billion in 1955 

Other chemical consuming industries, such as 
rubber, pulp and papel board and plywood, ate 
expected to show gains in production and sales 
in the first half of this year 

Phe steel industry, which operated at capacity 
levels through last year, can hardly produce 
much more this year, but the industry has major 
expansion plans under way 


One Small Cloud 

\s for the consumer, there is no particular 
indication that he will pull in his horns, par 
ticularly if employment continues steady and 
wage levels hold. The only cloud in the credit 
situation exists over this area—the area ol con 
sumer installment buying. Consumer income ts 
running at a record annual level of around $310 
billion and is still rising. ‘Thus ts 
credit’ base Although there is po doubt that a 
large proportion of the population is in debt 


ol cours thre 


for homes and goods the f loans ate 


steadily liquidated Sonne people are perhaps 


overextended and a decline ino employment 
would hurt, but there seems no reason to believe 
that this is true of the majority of the American 


public 


/ PROSPERITY AND OPTIMISM 


trends 
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“with? ‘Schoylernit: m ist eliminators. 


Schuylernit (wire mesh) mist eliminators for Advantages: Increases throughput . . . im- 
the chemical and petroleum industries are proves process efficiency . . . eliminates 
custom designed and constructed for posi- liquid loss . . . reduces vessel sizes . . . re- 
tive, economical separation of liquid and duces contamination . . . improves product 
small solid particles from any gas or vapor. quality. 
Recommended for: Vacuum and flash Immediate delivery on round, square or 
towers .. . gas absorbers . . . evaporators special shapes in any thickness for new or 
. distillation equipment . . . knock-out- existing equipment. Send for illustrated bul- 
drums .. . steam drums... scrubbers . . . letin 203, Schuyler Manufacturing Corp., 
gos filters and compressors. 83 Porete Avenue, North Arlington, N. J. 


specialists in liquid/vapor separation 
( ( 


S U 


~~ CORP., NO. ARLINGTON, N. J. 
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. +» AND THE FUTURE SHALL BE AT LEAST INTERESTING 


This is an unusual issue of C.E.P. and its effect may be realized 
more fully through some discussion on this page 

We are privileged to carry this month the writings of individuals 
who have worked hard and long to bring before members of the 
chemical engineering profession certain issues that they believe should 
be faced with more initiative and imagination than seems to have been 
shown in the past. We are refc:ring in particular to two of the five 
papers bonded together this month in a special section, inasmuch as 
these two might be classed as philosophical, in a practical sort of way 

Both of these contributions have to do with men: Elgin on theu 
early or basic training for the profession, and Smiddy on their late: 
training and assignment into roles which will elicit from them a 
maximum contribution. 

Both Elgin and Smiddy have written in the role of reformers, in 
that they call for an end to the placing of major dependence on the 
hit-or-miss approach to the attainment of needed quality and quantity 
of properly trained men for professional and managerial roles, respec 
tively. As reformers, they are proposing concepts and actions that 
many will view askance if not with alarm, if for no other reason than 
simply because they will entail doing some things differently than we 
have in the past. Yet, in a field as heterogeneous and complex as ours 
it is difficult to be certain, even if one tries very hard, of exactly what 
is radical, since the chances are it has already been done somewhere. 

Take Elgin’s prediction that industry will assume a major role in 
the training of the engineer in the applied, or practical phase of his 
subject. Radical? Not if one looks closely into the comments of Smiddy 
on the subject of education-by-industry, where one learns that General 
Electric, for example, has already made major progress in that direc 
tion. Other such parallelisms are found between the two writers, on 
other aspects of the subject. 

In considering the interrelationships between the two articles, it is 
important to consider that one of these men is an educator, the other 
an industrialist. Both are renowned in their respective helds. They 
wrote independently without access to the other's thoughts, either 
unwritten or written. Without, therefore, having influenced each other, 
it is interesting to sce to what degree they do coimcide—philosophically, 
of course. 

Whatever your own stand—whether you are a staunch traditionalist 
who would like to see engineering become a more concise science of 
processes and tools (to quote a phrase coined, as far as we know, by 
Van Antwerpen), or believe it will become a science of transfer rates 
and other such phenomena—we do hope that you find the special 
articles of this first-of-the-year issue challenging to your own imagina 
tion—which is, by inference, one way of wishing you off to a “happy 
new year. 


|.B.M 
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CONVEYOR and TRUCK TYPES 


Designed with many exclusive features assuring 
consistently greater production, lower operating 
costs and improved product. Illustrated above: 
Two large Conveyor Dryer installations. At right, 
and below: Two high-capacity Truck Dryer 
installations. 


“P.4" CONSTRUCTION provides a precision-built, prefabri- 

cated, truss-type structure, for greater strength, rigidity and 

durability. IMPROVED HOUSING PANELS are larger and 

pan 4” insulation to reduce heat loss to the Aan RYING MACHINERY CO. 
OTHER ADVANTAGES include a superior Air Distribution oe a 
and Control System; Super-Power Fans; Continuous Hopper . 

Feeds; and Automatic Leveler to conveyor belt. Write for New England Agent: JONES & HUNT INC., Gloucester, Moss. 
complete information Cable Address: “NADRYMA”—W. U. Code 
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Fig. 3. Mounting of dial gauges 
on pump shaft from 
coupling end of pump) 
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viewed 


SHAFT DEFLECTION MEASUREMENTS 
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making the measurements reported in this 
paper 
TEST PROCEDURE AND MEASUREMENTS 

Ihe gauges were mounted on the shaft 
Ihe shaft was rotated by hand and the 
maximum and minsmum readings recorded 
for each gauge. The motor was turned on 
and the maximum and minimum readings 
ol the vibrating gauge pomter were re 
corded as dry-run readings The pump 
casing did not have a drain outlet. As 
much water as possible was removed from 
the pump casing by revolving the impeller 
with the motor, If the pump casing was 
completely empty of water, the dry-run 
reading would represent the datum for 
haft deflection measurements (shaft bend 
ing and bearing deformation) caused by 
uibalanced radial load. Because the. gauges 
are mstalled with the impeller mounted 
on the shaft, the effect of unpeller weight 
has been eliminated. If the bearings have 
been properly installed, looseness present 
in the bearings should not be important 
A compartson of the static readings (by 
hand) at the start of the test with those 
at the end of the test will indicate whether 
the gauges have slipped and whether wear 
has taken place where the spindle of the 
gauge rides on the shalt Some idea oft 
looseness present in the bearings can be 
detected by applying a small force to the 
haft at the coupling end to offset the 
weight of the wnpeller, 

[he pump was then ready for measuring 
deflections at various capacities Ihe test 
was started with the pump operating near 
its maximum capacity The maximum and 
minimum gauge readings were recorded 
for seven points on the pump’s capacity 
curve trom zero to the maximum capacity 
About four sets of measurements were 
made at most of the seven points. The 
pump was then emptied of water, as de 
scribed above, and the dry-run and hand 
readings were taken again. Results of these 
measurements and the average readings for 
each gauge are presented in Table 1. The 
average reading from each gauge are 
averaged for each capacity and summarized 
in ‘able 2. The plus and minus signs in 
Tables 1 and 2 (on file with A.DJI.) 
reter to the position ol the dial 
mclcator’s pointer, As shown in Figure 3, 
when the pointer moves to the left of the 
fauge's zero mark, the reading is negative, 
and the shaft has moved away from the 
dial gauge. When the pointer moves to 
the right of the gauge’s zero mark, the 
reading is positive, and the shaft has moved 
toward the dial gauge 


INTERPRETATION OF THE EXPERIMENTAL 
MEASUREMENTS 

Inspection of the hand readings in Table 
2 indicates that at the end of the test the 
shatt had not returned to its original 
position. This may be due to a combination 
of at least three factors: (1) possible 
wear at the ball attachments, (2) looseness 
in the bearing mountings, and (3) inelas- 
ticity of the shaft for small loads. Shaft 
detiection from unbalanced radial load 
should be close to zero when this pump is 
operated at or near 1,500 gal./min., its 
point of maximum efficiency. The gauge 
readings for hand rotation and when oper 
ating around 1,500 gal./min. are nearly 
the same. However, because the unbalanced 
radial load, although a minimum, is not 
necessarily zero at the point of maximum 
efficiency, these readings do not need to 
be the same. In addition, it should be 
noted that the shaft movement or the 
unbalanced radial load is rapidly changing 
direction as the pomt of maximum efficiency 
is passed. The gauge reaclings indicate that 
this is happening 


l 


Page 


Ihe dry-run readings at the start and 
at the end of the measurements are approx 
imately the same, but they are radically 
different from the hand readings and do 
not compare with the deflection data near 
1,500 gal./min as the hand-run data did 
Because the pump casing could not be 
drained satisfactorily, it is believed that 
some of the water remained in the casing 
and interfered with what would have been 
the datum measurements. Therefore, it was 
decided that the dry-run readings could not 
be used 

The dial gauge readings were plotted 
for each gauge as shown on Figure 4 and 
a curve drawn through the points. If the 
gauge reading for each gauge is read fror 
the curve at 1,500 gal./min., the point of 
maximum efficiency, it may be used as the 
approximate datum readings for the 
gauges, and it would be 
what the dry-run readings should have 
been. This datum reading for each gauge 
is subtracted from the gauge readings, the 
resulting values represent approximately 
the actual shaft deflections as measured 
by each gauge 
deflection of the shaft and the direction of 
the deflection can be calculated by treating 
these values as vector quantities he 
shaft deflection values for each gauge, the 
resulting shatt deflection, at the poimt ot 
measurement and its direction are presented 
in Table 3 The amount of unbalanced 
radial load at the impeller center line and 
its direction is shown in Figure 5 for seven 
capacities. The methods for obtaining the 
values for unbalanced radial load will be 
shown later. 


Evaluation of Unbolanced Radial Load, 
Constants, Shaft Deflection 


The test procedure above and the 


approximate ly 


equations on page 5-J allow including all 
factors known to be important such that 
the unbalanced radial load may be calcu 
lated with a reasonable degree of ac 
curacy. By determining the values tor 
the radial load constants, a check can 
be made of the usefulness and the re 
liability of the available empirical for- 
mulas for calculating unbalanced radial 
load. When these constants are known 
for a particular pump design, it is 
possible to estimate the unbalanced 
radial load, bearing load, and shaft de 
flection for other impeller dimensions 


and operating conditions. 


APPROXIMATE VALUES FOR RADIAL LOAD 
The pump user may not be particu 
larly interested in radial load constants 
and their uses. His primary interest 
should be in knowing the adequacy ot 
the mechanical design for his pump 
in which case he would be interested 


only in the approximate values for 
radial load at the impeller and the 
bearings, and the resulting shaft defle« 
tion and bearing lives 

Where the interest 


where approximate values will be satis 


is limited and 
factory, the following procedure for 
evaluating radial load can be followed 
The experimental values for shaft «le 
flection , in Table 3, can be substi 
tuted in Equation (68)+ and this equa 
tion is solved for W which is W,. Sub- 
stituting the values for IV, in Equation 
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From these values, the 


(6)¢ gives the shaft detlection at the 
impeller centerline When elastic de 
formation in the bearings is not taken 
into account, the values obtained by this 
procedure for radial load, W,, and the 
shaft deflection, } max., will be larger 


than the actual value For example, the 


actual value at zero capacity for W, 1 
335 Ib. and for Z max. is 0.0150 in 
(Table 4) compared with 410 Ib. for 
W, (from Equation (0/)) and 0.01605 
in. for Y max. (from Equation (6) ), 
when bearing deformation not taken 
into consideration. These higher value 

although not exact, establish the mag 
nitude of the radial load and shait de 
flection and that is of primary impor 


tance to the pump user 


ACTUAL VALUE FOR RADIAL LOAD 

When more accurate value ior wun 
balanced radial load and radial load 
constants are desired, the following pro 
cedure would have to be followed. The 
experimental values for shaft deflection 
in able 3 are 
tion (8B) 
the unbalanced radial load, H 


ubstituted in Equa 
and the resulting values for 
’ ire de 
termined by trial-and-error calculation 
These values for W, are substituted in 
Equation (1) and this equation is solved 
for A, the unbalanced radial load con 
stant, which varies with th 


Substituting the values for K 


pumip’s 


capacity 


in Equation (14) and solving for k, 
gives the radial load constant for the 
pump, which ideall hould be constant 
over the capacity range Table 4 pre 


sent the re ults of these cal ulations 


EFFECT OF SHAFT DESIGN 


If the hatt cdeflectror onstant or 
curve 1s not established experimentally 


| 
the above procedure do not imeluck 
a factor for the difference between the 
actual and the calculated shaft constant 
It has been shown (3) that when a 
shaft has several change chameter 


and depending on the ratio of the change 


the actual deflections from «a given 
weight will be greater than the value 
calculated from the shaft dimension 
This factor can range from 1.0 to 1.25 
If more exact values for WW’, and the 
radial load constants are wanted, thi 
factor must be taken into consideration 


| The constants for Equations (6) and (én, 
may also be evaluated indirectly or the relation 
ship between Y and W or octually Z and W 
established by experimental measurement. This 
is done by placing weights on the shaft at the 
impeller should be 
mounted in the pump’s bearing bracket with 
the impeller and casing removed. The shaft 
need not be rotated; static measurements are 
adequate. The deflection of the shaft should be 
measured at two points, at the impeller center 
line location and at the point on the shoft out 
side the casing where the measurements will be 
made with the dial gauges for unbalanced 
redial lood 
to Z, can be read from the experimental curve 


conterline The shoft 


The values for W corresponding 


t See footnote + for application to Equation 
7A) and (8B 
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SHAFT DEFLECTION AT IMPELLER 


With the values tor I}, at different 


pump capacities, the shaft detlections at 
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bea ip impeller 


* Equations developed for this 
be obtained from A.D.1 


pPprper moy 


we ieht for the 

deflection of 

inv 
ummar\ 

m th 


low 
UNBALANCED RADIAL LOAD 
KhD.B.S 
2.3) 


UNBALANCED RADIAL LOAD CONSTANT 


DISPLACEMENT CONSTANT FOR BEARINGS 
3 1 
4c 
43.3 | rd 
SHAFT DEFLECTION EQUATIONS 
For bending only 


Ww 


RADIAL LOAD CONSTANT 


iverare 


urement 


and displacement 


For bending 


Notation for Equations 


or distance between 


centerlines of impeller and in 
board bearing, in 

distance between centerline of im 
peller and a change in cross 
section of shaft, in 

over-all width of impeller ot peri 
phery, in 

diameter of the ball in a ball 
bearing, in 

diameter of impeller, in 


modulus of elasticity for shaft 


material, value used in all cal 
culations is 3 10, Ib./sq.in 
axial load on bearing, !b 
radial load on bearing, ib 
total head developed by pump, ft 
I(with 
inertia for shaft at 


subscript moment of 


indicated by 


cross-section § as 
subscript in 


elastic deformation constent for 
boll bearings 

radial load constant 

unbalanced hydraulic radial load 
constant 


bear 


position of bearing is in 


displacement constont for 


ings 
dicated when a numerical sub 


script is included 


Ki with 


subscript) shaft deflection constant at point 


indicated by subscript, in./ lb 
centerlines of 


bear 


distance between 


inboord and ovtboard 


ings mn 
distance between centerlines of 
outboard bearing and impeller 
in 


L (with 


subscript minimum bearing life, position of 


bearing is indicated when a 


numerical subscript is included 


volumetric rate of flow, gal mir 


volumetric rate of flow at point 


of maximum efficiency gal 
min 

radial load on ovthoord bearing 
Ib 

inboord bearing 


radial load on 


Ib 
specific gravity of liquid 


net or total unbalenced radial 


load at impeller, tb 

weight of impeller, Ib 

hydraulic radial loed ot impeller 
Ib 

distance along from 


pump shoft 


impeller centerline, in 
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amount of compression in boll 


bearings, position of bearing is 


indicated when a numerical 


subscript is included, in 


y(with 


subscript dial gouge readings as indicated 


by subscript, in 
Yi with 


subscript static shaft deflection of point 


indicated by subscript or wh 


scripts, in 


shaft displacement at centerline 


of impeller from bearing com 


in 


shaft displacement from bearing 


compresmon at « distance from 


impeller centerline, in 


z number of balls in boll bearing 


Z with 


subscript static shaft deflection ples shot? 


displacement at point indicated 
by subscript, in 
boll hearing 


contact angle in 


deg 
SUBSCRIPTS 


to section of shalt where diom 


eter, location, or moment of Inertia is under 


consideration 
value at impeller cen 


maqn.—refers to masimum 


terline 


1 by the impeller 
a load must be cal The constant & in Table 4 has a 
maximum value ilue Ipproxit itel tor part 
Result t the the capacit inge ul the 
bed are summatr lane 0.252. Err 
ut the weight ‘ the loosenes 
the heas mting inelasticity of 
total deflection. The tot b —b a’! 
x 
‘ halt in be calculat ! 
its lengil 6A 
pace mitation wily 
equa erre 
Ib dia t Pas 
( 2! 2! ) 
4 
on the bearing, (4 W 4 ) x 
relate } iit detlectior 
a 
x 
a a 
( )( ) (oa 
d 
Q, 
k 
w 
K 
w, 
K w, 
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the shaft would seriously affect the 
values for k, for capacities around the 
point of maximum efficiency where the 
loads small, It is that if 
these factors not the 
values for k, in the range of about 1,300 
to 2,090 gal./min. would be approxi 
mately 0.2% Therefore, it can be con- 
cluded that the constant k, in Equation 
(1A) has a approximately 
0.28 for the range of this 
pump with a cutwater radius to impeller 
radius ratio of 1.10 

The discussion about the constancy 
of the over the 
range of the pump is only of academic 
interest. When the pump is operated in 
the lower part of its capacity range, it 


are believed 


were present, 


value. of 
capacity 


value of k, capacity 


necessary to determine whether the 
shaft will be stiff enough to prevent 
wear at the impeller leakage joints, 
trouble with leakage through the pack- 
ing, and scoring of the shaft. Values for 
total shaft deflection at the impeller 
centerline shown in Table 4 and values 
shaft deflection at the point of 
measurement shown in Table 3 indicate 
that it i At present, ex- 
perience indicates that the deflection of 
the shaft where it leaves the packing 
should not exceed about 0.002 in 
Jecause this pump has an axial clear- 
ance for its leakage joint, the values for 
shaft deflection shown in Table 4, al- 
though large, are not great enough to 
cause the impeller to rub at the leakage 


lor 


too large. 


wall. 


deflection of the shaft would have to be 
less than these clearances for the pump 
full capacity 

range. Otherwise, it would suffer dam- 
age or the clearances would be increased 
the the clear- 
stainless steel construction, 
galling and possible breakage of the 
If the pump is to be 


to be operated over its 


by wear. Ii material at 


ances 18 ol 


shaft could occur. 
operated with radial clearances less than 
the maximum deflection, precautions 
should be taker by installing a4 by pass 
with an orifice in the line and arranged 
so that the pump will always operate 
(where shaft deflec- 
radial 


out on the curve 


tion is less than the clearance ) 
even if the discharge valve is closed. 
Since the deflection of the shaft where 


it leaves 


the packing should be limited 
to about 0.002 in., it is evident that for 
pumping rates below about 1,200 gal./ 
the shaft deflection present is too 
for satisfactory maintenance-free 
because of possible troubles 


joint or the casing However, if 
this pump had radial clearances at its 
_ leakage joint of 0.005 to 0.010 in., the 


is more important to know the magni 
tude of the larger values for the unbal- 
anced hydraulic radial load. This is 
great 
Table 3.—Shaft Deflection at Point of Measurement ae 
with the packing. 
sy reference to Table 4 it should be 
noted that for this pump shaft displace- 
ment at the impeller centerline trom 
bearing deformation is ot of great im 


portance. 


angle from 
vertical axis 
deg 


deflection 
Z, 10° in. 


gouge No. 2** 
Y,, X 10° in 


+ 5.02 
+4.92 
+3.00 
+ 0.83 

0.15 
0.18 
+-0.07 


gauge No. 1* 
Y,, X 10° in 


capacity 
(gal./min.) 


+ 5.83 
+ 5.48 
+-1.17 
0.38 
0.81 
1.23 


75.4 
73.2 
82.3 
89.6 
—67.2 
57.8 
48.2 


2.95 
2.63 
2.29 
0.82 
+0.35 
+0.79 
+-1.23 


0.00175 in. 
** Datum reading 0.00223 in. 
*** Plus sign indicates deflection to the right; negative sign, deflection to the left. 


Comparison of Shaft Deflection Valves 
Without and With the Impeller Weight 


The this pump 
discussion weighs 45 Ib. Its weight does 
not have an effect the 
deflection of the shaft except to change 
the direction of the deflection, especially 
the for unbalanced radial 
load are This is illustrated in 
Table 5 for comparison with the 
in ‘Table 3. The 
on the impeller was 


not included in the calculation 


impeller for under 
* Datum reading 


important on 


when values 


Table 4.—Unbalanced Radial Load, Constants, and Shaft Deflection 
at impeller Centerline 


low. 
values 


presented buoyant 
shaft deflection without impeller weight > ; 
effect of the water 


Y Vines Zmee 


capacity 
X10 "in 


(gal./min.) k, 


0.290 
0.281 
0.281 
0.264 
0.173 
0.128 
0.347 


Radial and Axial Loads on Bearings and 
Bearing Lives 


The 


bearing 


the 
the 


and 


load 
calculated by 
the 


The load-carrying capaci- 
| 


values for axial 
life are 
methods outlined in paper by 
Ullock (3). 


0.252 (avg. value) ties for the bearings and the equation 


Table 5.—Direction and Total Deflection Table 6.—Radial and Axial Loads on Bearings and Minimum Bearing Lives 


of Shaft 

axial load at bearing lives 
outboard 

bearing inboord outboard 


(Ib.) yr.) shy, (yr) 


net radial radial load at bearings 
lood 
at impeller 


W, (Ib.) 


outboard 
R, (Ib.) 


inboard 
Ib.) 


capacity 
(gal./ min.) 


with 
impeller 
angle from 
vertical axis 
deg 
83.0 
81.3 
949 
127.6 
158.5 
126.6 


1715 11 
— 1665 1.3 
—1485 3.7 
—1148 82.9 

—785 459 

—215 482 

+277 339 


0.27 
0.29 
0.43 
1.02 
3.18 
13.9 
66 


—314 
— 289 
—199 
—70.7 


10 “in 
14.74 
13.51 
9.43 
3.49 
2.05 
2.01 
—2.25 


Note: Plus and minus signs denote only the relative change in direction of the loads from one 
quadrant of the area in a circle to another quadrant. 
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800 
1300 
1600 
1900 
090 
? 
0 335 0.290 1.52 13.5 15.02 
200 311 0.276 1.44 12.55 13.99 
800 209 0.201 11 8.42 9.53 
1300 58 0.066 0.47 2.34 2.81 
1600 17 0.023 0.20 0 67 0.87 
1900 39 0.077 0.36 1.56 1.92 
2090 62 0.326 0.49 2.48 2.97 
capac. 
ity 
0 4.335 +642 
(gal./ head 
min) 
92 1300 + 58 +144 
200 90 1600 17 81.5 +399 
600 83 1900 39 + 80.3 +39.2 
1300 2090 62 -90.2 +44.) 
1600 56 
1900 40 
2090 15 
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EQUIVALENT TO 
1213 SKF 5213 


SKF 


d,*2.75 z +0008 PuMP CAPACITY aT 
MAXIMUM EFFICIENCY 


d,=! 70" d,= 2.0" 


+ 0 006 


+0004 
= GAUGE NO Yor * 


Yue 
GAUGE 


+0 002 


in 100 GPM 


CAPACITY 


Fig. 4. Plot of dial gouge readings 


W,= 45LB 


Fig. 1. Impeller, shaft, and bearing assembly. IMPELLER ¢ bs ; 


Swart 
CENTERLINES 


APACITY -GPw 4 


of unbalanced 


Fig. 2. Performance curve 5. Direction and amount 
Pump speed: 1194-1184 rev./min radial load at impeller centerline Fig. 6. Displacement of shaft centerline by 


Pump specific speed: 2,100 rev./ min deformation in the bearings 


for combining axial and radial loads to bearings would have comparable live placement of the ‘ft cause the hall 

an equivalent radial load were obtained It is evident from Tables 5 and 6 that bearu are elastically ce ‘ The 

from Catalogue No. 350 of SKF Indus this pump should not be operated at hydraulic radial load cas e large uv 

trie Im capacities below about 1,200 gal. /min ilue and ha lefinite direction t q 
It is important to note in Table 6 if trouble with leakage trom the stutting marnitude and direction will vary with 

that the bearings are not large enough box and premature tailure ot the bear the pump capacity 

to carry the loads imposed on them for ing are to be avoided While not of ma portance t 

a desired minimum bearing life of twe For chemical proce puny the pump under tion. ef 

veal a the pump used for illustration fect of impeller weight a clastic de 
The outboard or thrust bearing has it appears to be axiomatic that if the formation bearings on shaft deflection 

the lowest life because of the high axial haft uff enongh for packing re has been demonstrate 

load imposed on it. This range in mim quirements, the bearings mounted on the For the pump under test, the ies 

mum bearing life of 0.27 to 1.0 yr. for haft are likely to be of sufficient size ybtained for shalt deflection and bearing 

the capacity range of zero to 1,300 gal at least for the inboard position. Be lives indicate that trouble may be ex 

min. is in what might be called the cause the shaft is reduced in diametet nected with leakas d econ of the 

twilight zone The user is not likely to for the coupling, the outboard bearing haft at the packing gland and ire 

recognize from experience that thi could be too small. If the shaft not with the hearin t that ma 

bearing is in a zone between inadequate = gre atly reduced im size at the peller be improved | nereasing the mete 

and adequate life because the bearing "™ounting and at the coupling, it is likely of the aft at the erha , rig 

used in this pump may have a life le to be oversized for the torque to. be bearings of larger 4 

than 0.27 to 1.0 yr. minimum life or it transmitted 

may have live that range up to about Literature Cited 

twenty times these minimum live Summary 1. Palmgren, Arvid Ball and Roller Bearing 
It is interesting to note that if a med 4 method tor measuring shatt defile Engincering,” SEP tndusivies, inc., 

ium series bearing were used instead of tions has been described which can be delphia, 2 ed. (1946)." 

the light series, the range in the mini applied by the pump user to centrifugal 2. Steponoff, A. J, “Centrifugal and Axial 

mum bearing life would be 1.2 to 4.6 yr pumps that appear to be inadequate in Flow Pumps,” John Wiley & Sons, Inc 

If duplex angular contact bearings of mechanical design because of repeater New York (1948).° 

the light series were used, the range in failure This method has been applied 3. Ullock, D. S., Chem. Eng. Progr $1, 207 

the minimum bearing life would be 1.6 to pumps with speeds up to 3,500 rey 1955 

to 6.1 yr. For a little extra cost, the min. Shaft deflection is caused by in ‘On file with A.Dj. in Development of 

possibility of premature failure is re peller weight and unbalanced radial Equations 

duced by a factor of five or more. In forces developed in the pump casing Prennted @ ASLRE. tote enncd 

addition, the inboard and outboard These forces cause an additional dis meeting, Detroit, Michigan 
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ENGINEERING 


AND 


CHEMICAL ENGINEERING 


OF THE 


FUTURE 


Joseph C. Elgin 


School of Engineering 


Princeton University 


What is to be the future education for chemical engineer- 
ing? Exploring the future in any field is an intriguing and 
exciting pastime, and it is particularly so if the subject 
involves education, scientific discovery, or engineering de- 
velopment. This article is an effort to predict the character 
of the university education for chemical engineering in 1975. 

The text is based on the talk given by Dean Elgin at Lake 
Placid last September. It was truly one of the outstanding 
events of the meeting, and the discussion which it aroused 
has not yet subsided. Whether or not one’s own picture of 
the world of engineering in 1975 coincides exactly with 
Dean Elgin’s, it is still rather sobering to consider that the 
men who will be running things at that time are being 


trained now. 


hemical engineering is first engi 
chemical. Its 


those of engi 


neerimg, and second, 


basic characteristics are 
The elements steet 
the 


as those for any engineering field 


neering in general 


ing its future education are same 


tducation Change a Slow Transition 


Changes in engineering educational 


procedures are the result of slow transi 


tion, more so perhaps than for most 


other discipline They are evolution 


ary, not revolutionary Twenty-five 


years are not too long a period over 
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which to experiment in order to. arrive 
at a suitable method of implementing a 
concept or a trend, Engineering is 
complex, dependent upon science, indus 
try, and even developments in human 
affairs. Fundamental engineering know! 
edge develops gradually. Faculties are 


often, and rightly, cau\.ous and slow to 
act 
of the old and of the new 


as an old chemical plant or 


In courses and curricula, elernents 


exist side by 
side, just 
process operates profitably 
fully 


latest design and technology 


and peace 


adjacent to a neighbor of the 
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CONCEPT OF ENGINEERING EDUCATION 
MORE IMPORTANT THAN DETAILED 
CURRICULUM CHANGES 


Finally, in order to limit our degrees 
of freedom, we restrict ourselves 
to the university education for engineer- 
ing, and we will deal primarily with 
and the philosophy of 


will 


ideas, concepts, 
future education. 


The Nature of Engineering 


Although we may differ the 
knowledge and education needed, most 
engineers will agree that the essential, 
professional, and distinguishing charac 
engineering is design—the 
structure, apparatus, ma- 
manufactur- 
This may 
be an analysis or a synthesis of a de- 
sign essentially on the 
same knowledge and tools. The reduc- 


over 


teristic ot 
design of a 
circuit, 


chine, instrument, 


ing process, plant, or product 


depend 


tion to practice, the operation, super- 


vision, and the 
distribution of its products to the con- 
sumer may be carried out also by engi- 
but supple- 
mentary to the essential design activity 
functions 


use of a design, or 


neers, these functions are 
which, 
training 


the engi 


These are auxiliary 


because of his education and 
for the fundamental activity 
neer is qualified to perform well 

An engineering design must not only 
be scientifically and technically correct, 
but it must be correct in its economics 
as well. Its fundamental purpose is to 
benefit human beings. Hence it must 
be a correct solution in terms of human 
relationships, and An 
also must live and work with 


values, welfare 
engineer 
his colleagues and other human beings 
The mak'>g of a technically correct de 
sign is based on a knowledge of mathe 
the and the 
engineering supplemented — by 
The 


controlled 


matics, natural sciences 
sciences 
engineering art and experience 
correctness Of its economics 1s 
by the principles of economics and so 
To make 


basic purpose of promoting human wel- 


cial science it correct in its 
fare, the engineer must depend upon a 
knowledge of human relationships and 
values as taught by the humanities. If 
this view is acceptable, engineering is, 
hould be, a 
mathe 
engineering 
and 

My 


a homogeneous 


and engineering educatier 
blend of four basic ingredients 
matics and natural sciences, 
art and 
science, and the humanities 
for the future is that 
blend of four 

assigned equal importance in an eng! 


science, economic sn ial 


guess 


these ingredients, each 


neering education, will be a universally 
accepted guiding principle 


Liberal Arts in Engineering Education 


The effort to broaden engineering 
education in the liberal arts has been a 
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ox 
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major trend over the past twenty-five 


years. Its importance is well recognized 


and discussed at length in the recent re 
port of the American Society for Engi 


neering Education on the Evaluation of 


Engineering Education (1). There is 
not yet full agreement on the best 
method of providing for the liberal arts 
in an engineering program, and the 


degree to which the trend has been im 
plemented differs among institutions and 
curricula, There 
to accept the social sciences and humani- 
ties as an essential part of engineering 
and to accord them equal importance 
with scientific and engineering subjects 
However, it is a good prediction that 
experimentation in means ol incorporat 
ing them will continue unceasingly and 
that eventually be fully 


they will 


cepted as an integral part of any engi 
In the education of 


1975 


neering curriculum 
the 


accorded equal importance with scien 


engineer in they will be 


tihe and engineering subjects 


Engineering Science 
and Engineering Art 


A second major pom about the future 


which seems inevitable is that an engi 


neering science, now young, will mature 


and will entirely replace engineering art 
History 


as the basis of education indi 


cates that engineering develops first as 


an art, based on experience and practice 
With the aid of pure science and re 
earch, this is followed by the develop 
ment of the underlying engineering 
science peculiar to the art Phi timu 
lates the development of still new eng! 


neering art, which in turn leads to 


further broadening and deepening of our 
knowledge of the 


Thi also the 


engineering ch ce 


history of 


chemical 
engineering 
Becau e ot the comple xity ol 


the 


eng! 


neering problem ind widening 


horizons of engineering, it is improbable 


that engineering art will all be reduced 
to an engineering science within the 
foreseeable tuture, but our knowledg: 
ot the engineering crence and =the 


ability to generalize complex problem 


in terms of basic principles is rapidly 


increasing In many engineering field 


including chemical engineering, — the 


enginecring science ilready ha ittaimeu 


j 


a state ol developme t where it has be 


come the basi know ledge upon whicl 


much of the 


rest It has 


practice ot eng 


alre acdy 


inecril 


begun to assume 


a significant role in the university edu 


cation tor engineering 


Phe recognition and adoption of the 


engineering sciences as the central theme 


ol an engineering edu ition nd con 
tinued progress in their development 
will be the major trend of the next 
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is still some reluctance 


quarter-century. The imitial phases are 
ilready evident and also are 
the 
(1) 


engineering 


fully recog 


nized in recent report previously 


mentioned 
the 


Phe implementation of 


science concept by 
changes in curricula has »arely 


The full 


science will necessarily be 


begun 


transition betweer art and 


low. It must 


parallel the development of our know! 


edge and ability to gem alize in eng 
neering terms. The speed with whic! 
it as accomplished wall undoubtedly 
differ tor the different branches of eng: 


that by 1975 all 


the 


believe 


but | 
engineering 


neering 
chemical education in 


university may be based upon the eng: 


neering science 
WHAT, SPECIFICALLY, 
SCIENCE? 


1S ENGINEERING 


If then education is to be 


ha ed 


luture 
engineering cence per! aps 


we should understand what we mean by 


the term It indicates a body of of 
ganized knowledge distinct from either 
pure or applied science. In some field 
its outlines are barely recognizable; 
other it can even now be described 
with reasonable clarity. My own undet 
tanding of engineering science is that 
tus the cience of combi ng ere iliz 
ing, and translating the laboratory tind 
ny ind theoretical pring ples of pure 


crence the large cale 


structures, machines, and operations of 


industry 


An engineering problem inevitably 
involves the action and interaction « i 
complex series of variables and screntit 


principle ill Operating simultaneou 

This combination creates from their u 
teraction a new et of prim ple New 
veneralization ire predict 
ing the results of their be our in any 
real tuation the oncern o 
engineering scence An engineer 


problem can rarely be answered by the 


equential application of the late 


cientific principles developed by pur 


cience tor a ngle or small , 


Ip 
\ iriable and ually Teor thized 
engineering cients 
thereiore more than ippl ed scence if 
the usual sense 

kurthermore the engineering pt 
lem, for the solution of which all fact 
must be considered as a whole 
usually 0 complex that a theoretica 
in exact, 1 rous mathematical state 
ment 1 rarely po bole With a recog 
nitior 0 th engineering crenece 
eeks to formulate valid but le 
ous generalization which approx ite 
the trutl even the the 1 hve and 
plex ty ot the arial i 
engineering tuation ire wreat that 
experience, t¢., the art ust be added 
to the engineering science in order to 
provide il acceptable il Ver In 1 
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trast to pure science, engineering scence 


iccept the compl tuathon a it 
tually exist attempts t Vick 
i technically correct at wer tral latable 


rite ome torm of action 


RESPONSIBILITY OF INDUSTRY IN 


TEACHING THE ART 


We have predicted that in the year 


ahead t whing the engineering art and 
methodology will no longer be provided 
for in a umversity education tor engi 


wering but that it wall continue to ix 


an essential part of engineering tor 


many yveat lLlow will it be acquired 


| believe that the responsibility tor edu 
cating the engineer t full prot ional 
tatus in the immediately usetul art will 


be recognized and assumed by iicdustry 


I he period of time before thi ituation 


hecome reality will ibhably differ 
for various engineering fields, but I am 
confident that the tome will ultimately 
irrive 

In omy opinion the irt cat ln i 
quired only throug! education on the 


job acquired by experience and practies 


Thi pecialls tris the engineet 
ng ind technol jt t 
erthe eflective at wctonl 
taught in the u ‘ ivy thee ‘ 
it only the irt il tau 
te ng the engineering ence ill 
e more effective i the past we have 
i i part at le eve ¢ watum 
i ‘ bn tse ve knew niy the art 
1} bee iuse engil { ‘ ‘ va 
i beet ince 
W hat ippeat expre 
th i t ‘ cTea 
et eer eclucat te thie 
neet ‘ 1} silure 
‘ to me ‘ ‘ 
ile rie ron 
et i fundamental 
tatement thre ccepta ‘ 
es 
‘ sting the 
In ‘ t paper lw thre 
R. KR. White (2 Michigan seet 
t ber « pre ny if ir wea 
urceful a te 
eut ¢ if ‘ 
i jate the ta ‘ 
pit » full pr ‘ t 
} } 
le 
‘ lure the 


education j 
A 
' 
- 
a 


recognized the necessity, if not the re 
sponsibility, and have established their 


the 


own internal educational program 


of the pattern will undoubtedly be 


full acceptance of the responsibility by 
large! companies as part oF their per 


onnel policy, but this solution may not 
industry or for the 
whole 


will probably 


uffice for all pro 


Smaller organiza 
difficult to 


an educational 


le ion a a 
at 
ter and to afford 
the 


accepted the 


Once problem is fully 


copn zed and ultimate 
olution may well be through the or 
ganization of industries, It 
likely that the responsibility 


groups ol 
eems le 
sumed by 


hould or can be a pro 


fessional engineering societies 


Chemical Engineering Education 
\ one 


engineering it 


turn pecifically to chemical 
that 


education the 


hould be noted 


chemical enpineeritip 


present century can be visualized as 


falling into four periods as 
lable 1 

late elected to 
between the pe riod 


Actually the 


tran 


tape or 
hown in 
The 


divi 


eparate the 
ion are purely 


arbitrary changes have 


been slow itions marked by no 
harply defined dates or rapid breaks 
Historically, the first 
acterized by the recognition and quali 
the art. In this 


education consisted of the 


tage was char 


tative ce eription ot 


irly tape 


then established principles of mechanical 


ind civil engineering, chemistry, and 


There was no recognition that 


phy ics 
the combination of these prim iple s, plus 
the need to develop entirely new gen 
chemical 


eralizations for engineering, 


would and must generate a new and 


unique engineering 

This recognition 
the 
long argument as to 


did not 
twenties. There 


commence 


until late was a 


whether chemical 
engineering Was engineering o1 chemi 

try, meaning by engineering, mechanical 
and civil, The early curriculum was com 
po ed of a group ot mainly empirical 
principles drawn from the then standard 


courses im mechanical, electrical, and 
civil engineering, heterogeneously mixed 
mathematics, and chemis 


with physics 


try, and with various courses in de 


scriptive technology added. 


PERIOD OF TRANSITION--STAGE 2, 1922-1950 


The second stage, from which we are 
just ln vinning to emerge, opened with 
the introduction of the Unit Operation 
concept in the famous “Little” 
of 1922, 
In this 
operation organization 
was established as a 


This 


extraordinarily 


report 


the 


chemical 


period, based on unit 


engi- 


neering distinet 


profession concept provided an 


usetul framework for 


education and for the organization of 


Page 


the chemical engineering science. It 
clear that originally the thinking 
were still on the art 
operation tage 


clearly no recognition of a 


ecth 


arul the 


emphasi 
of the unit 
there wa 
chemical engineering science 

In the past twenty years, not only the 
art but many of the basic principles and 
of the 


the art of the unit operations have 


generalizations cience underlying 
beer 
developed. Broad correlating principle 


have been discovered and established 


Thi ha 


Education has involved a mixture of 


been a period of transition. 
the 
the 


science of 


chemical engineering art and 


crence However the 
chemical engineering has clearly begun 


to emerge, 


Table 1.—Stages in Chemical Engineering 
Education 


1890-1922. Chemical Engineering—the art: 
The art is recognized and qualitatively 
described. Education directed to the art. 


1922-1950. Chemical Engineering—art and 
science period of transition: 

Unit operation concept introduced. 

Unit operation principles develop, setting 

stage for recognition of the science 

Education focused on unit operations and 

technology. 


1950.1975. Chemical Engineering—the en- 
gineering science: 

Fundamental generalizations of chemical 
engineering science emerge and estab- 
lished as focal point of education. 

Unit operational organization and empha 
sis on the art disappear from the cur 
riculum. 


1975-2000. Fields of Engineering— 

These merge into a few broad principles 
of a single engineering science on which 
education is based. 


Unit Processes 

The emergence of chemical engineer 
ing 
in the late 
the dissatisfaction of a group of chemi 


science was materially accelerated 


thirties and early forties by 
cal engineering educators with the unit 


operations alone as the complete focus 


of education. This group wi hed to rec 
that 


concerned 


ognize chemical engineering was 


heavily with processes of 


chemical change, as well as the physi 
cal changes covered by the unit 
this 


the now-familiar organization of chemi 


tion In order to satisfy concern 
cal processes called unit processes, was 


more or less widely grafted into the 
educational structure 

The unit process scheme, certainly in 
its early conception and implementation 
was based largely on industrial art and 
not been nearly so 
the 


unit operations have been, but has re 


technology. It has 


successful an educational device a 


sulted, however, in a speedier recogni- 
tion that underlying the unit processes 
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branch of fundamental 
This 
cience, at this stage of 
and 
identified in chemical engineering edu- 
titles Chemical Re- 
actor Design, Chemical Engineering 
Kinetics or Industrial Kinetics. 


is a second 


chemical engineering science new 
engineering 
progre Is 


variously organized 


cation by such as 


Chemical Engineering Science Emerges 


This brings us to the threshold of 
the future, stage 3, Table 1. A reason- 
able prediction 1s that by the yea 1975 
the transition from art to science m 
chemical engineering education will be 
We can under- 
means for the 
chemical engi 


the 


substantially complete 
tand better 


education ot 


what thi 
the tuture 
neer if we examine briefly nature 
of chemical engineering science, 

terms, the essential 


In very simple 


problem of chemical engineering science 
is “scale-up.” The science is concerned 
with the conduct of chemical and physi- 
singly and together, and 


cal hanges 


with the separation of the components 
OT Masses 
relatively 


behavior ol 


of mixtures when the amount 
involved are 
the 


large 


of material 
large Its province 1 


molecules or atoms i groups ot 


than as individuals or in 


We 


masses rather 


mall families may classify it into 


two branches: (1) that underlying proc 


esses of physical change alone, and (2) 
that underlying combinations of physi- 


The 


cross-links in 


cal and chemical change two have 


many common the basic 


cientific principles involved 


The 


imple 


scence origiiates trom a lew 


lact No 


process of physical or chemical change 


cientific over-all 


ingle independent 


numerou 


consists solely ota 


action or reaction consists Ol a 


complex series of chemical 
proceeding to 
l hese 


pro- 


and phy sid il proces es 
gether in parallel and sequenec 


are usually interrelated 


foundly influence one another Rarely 
indi- 
the 
the 


chemical 


these 
Thus 


besides 


on large scale can any ot 


vidual processes be neglected 


over-all chemical process, 


progress of the change in 


structure itself, involves the movement 


of materials into, through, and out of 
the reaction zone; mixing and unmixing 


transier of mass or mole 


transier 


ol molecules 
within, 
the 


cules between points 


between the boundaries ot reacting 


mas or between phases ; exchange ol 
and transformation of energy; and the 


Each 


of these proceeds at its own character 


evolution or absorption of heat 


istic speed, and the net result is con 
trolled by the interaction of the relative 
and equilibria of all 

of the physical proc- 


transier, 


speeds 

Now 
eSSES, heat and mass 
are determined by the surface 
which is fixed by the linear dimensions 


the speeds 
such as 
area, 


the ma 


ot 
cal proce « themsel ve ure ndepen 
ent of the ze ot the mass The quar 
titie 


in the change weve! 


depen upon 


the mass and the volume, and hence the 


ratio of the quantity to its surface area 


or to the surface of the walls of the cor 
taining vessel, mcreas« vith the linear 
dimensiot This means that the ratio of 


the quantity of ma heat, or energy to 


the area available for transfer or ex 


change other conditior being the ame 
inherently increases i the mass in 
creases. Unless provided for by some 


new expedient, the results obtained trom 


a chemical process depet | theretore 


nherently upon the operation 


rec Og 
its problem the 


Chemical engineering science 


nizes and accept ‘ 
chemical 


etiect ol 


complete over-all proce ot 
and phy ical change ind the 
generalize it 


scale upon it. It seeks to 


in order to predict rigorously and 
quantitatively the results for 


cale Chemistry, on the other 


oper atior 
on any 


hand nevlect the effect of scale and 


considers only the chemical reaction it 


self, independently of the other proc 


esses. Or else it deals with the opera 
tion on such scale and under such cir 
cumstance that the peed of isolated 


chemical change alone dominates the 


entire system. In order to scale up the 


chemical reactor, chemical engineering 


must evaluate quantitatively not only 


the speed of the chemical reaction 


themselves but also the rates of heat 
and mass transfer and of the mixing 
is the 


heart of the problem of one important 


and flow processes as well. Thi 


branch of chemical engineering science 
In education, thi 
being approached through various com 
binations of the 


ubject is pre sently 


principles of the com 


ponent part uch as fluid mechanics, 
ma momentum, and heat transfer 
particle clyt im and on The or 


ganization of the chemical engineering 


curriculum around such subject matter 


ha barely he 


FUTURE OF UNIT OPERATIONS 


The second branch of chemical engineering 


science 


The unit operation concept recognized 


in the early twentr that the eparation 
are based upon certain standard proce 
dure independent of the peciti kind 
It classified thi 


the particular 


ol sub tance oncerned 
knowledge according to 
combination of phases entering into the 


Ady incing know ledve dur 


sepal ation 


ing the past twenty-five years has per 
mitted us to see that separations (irre- 
spective of the particular combination ot 
phases involved) depend upon the same 


crentinic 


general 


Che principle countercurre i 
tagew ope it 
tage ept rt i t 


independent of what particular phase 


ire involved im = processin Dhese 
gether with the principles 
terial balance, the eat lance, phase 
equilibrium (chemical engineering thet 
modvnamu i heat ame niet 
tun im ! rie i 
their combination nt penera t 
for the over-all proce ire the ibiect 
matter of the mn mal i 
chemical engineer crenect It 
nianner heterogeneou epat 
tratwn centrituging im the hke ca 
he generalized im tert the applica 
tion of mechanical tores rl the 
ot flur throug! ot particl 
throug! enupermeable membrane 
we are just beginni to or 
mize che cal engin educatiot 
n the umve ty wn th 
nl br ith el ca enginecring 
crence ard the pring ‘ nvolved 
1975, ur that it 
wccepted organization of subject matter 
ind that treatment im terms ot the u 
vidual umt operation will ive al 


ired 


New Areas of Chemical 
Engineering Science 
New 


i 


areas are beginning to 
part ine 
ciple of future chemica 
appli ition of the math 


and’ probability t 


c1etice he 
miatic ot tatisty 
the conduct of chemical eactiol the 


periormance by neal of machine 


the mathematical computations required 


in quantitative prediction ind yi 


the production, care of and use of neu 
tron ometimes called “nuclear engi 
neering and the qientiiic control 

large cale chemical and pl ysical opera 


tions are beginning to ippear m educa 
thon 
In a ense the tirst two o thes 


namel 


Ir ( col rs the meept 
trol to be ne ¢ three i con ept 
che cal eny et ble etine t 
is the regulation of proce tip 
ment i plant t int hi 
pattert ting bee It 
fa pre that ubject 
destined nereasing tance 
the educat ‘ the her Ca eT 
for the moment t ‘ ppear 
that nuclear prin nt ce 
basi flerent ept to ‘ 
cal engineering science. The ) require 
it the efiect ra 
on material cluding « ure eld 
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jtie i thie 
il est pru ‘ und 
fierent 1 t 
enetyy re eat tra i tet 
perature \la tec! ‘ ‘ 
| the rea el eer rt 
\ 
The Long-Range Future 
u i ‘ cen t nh p 
r the yeat that th 
only a nebu gue \ recent re ith 
clue l’reta i ‘ wat ! 
\ el ‘ ‘ tem 
the i rit t! ifea ¢ 
thy that the 
el ‘ ‘ ‘ enttla i ‘ 
‘ nt the appl 
it ii ndamental principle 
i ple, t it ‘ energ 
vil mstit ! } ! et 
lover mental ‘ iliza 
tho i! rite e chen 
ca ng nee nee hich | have 
dey te proce ‘ hich at 
i nee ire determined ult itel 
by hange and balance ol tores ol 
‘ eT il i ut ow! 
tert ! pract il 
equation wn themat relations ex 
pressing these ba cs In 
too bold to 1 ! tt pl pele 
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t is evident that the process industrie 
| are placing greater emphasis on the 
need for long-range planning with re 
and espe 


fantasti 


methods 
T he 


future 


to re 
eally to 
with 
down upon us 
creasingly difficult to separate today and 
into neat little packages of 


ource 
Mmanpow eT 
the 


however, 


peed which 


make 


tomorrow 
thought and planning 
Which, for us in 
and which 1s 
ment of men for the work of managing 
need to talk 


industry, is today, 


> The develop 


tomorrow 


is one point at which we 


about the future as if it were already 


literature of 
deal 


seems to 


with us. The considerable 


the ten years which with 


the 
all kinds oft 


tion 


past 
upply 
to all kinds ot 
“What 


manage 


work of managing 


answe! 


que except the one ol do 


| do to provide better business 


ment now 

We in 
of work to 
is to plan 


kind 


course, 


have two 
(me, ot 


long-range 


management 
pertorm 
the 


of each of our companies or those parts 


lor future 
within our 
responsibility The 

needed to supply 


of our companies which lie 


areas ol per sonal 
kind of 
the firm foundation of this future plan 
the 


the business 


other work 


managing and running of 
in the “here 


1 
which is and 


now” and for which answers, scaled to 
the limits of current resources, have to 
he provided 

is a problem 


Manager development 


which 
going 
responsible and forward 

thi 
much 


“now.” It is a can 


definitely 


for process 


be, and needs to be, 


on im every 
industry at 
all, not 


sense in planning for growth ten years 


and 
alter 


looking business 


moment, There 1 
from now while letting a company lie 


faliow until that day arrives. It should 


be possible to plan in terms of what 
can be done within, say the next eighteen 
months—things which will produce im 
mediate evidence of growth, of increased 
inevitably, of a 


stability, and, greater 


opportunity to enjoy rewards tor 


eftorts 
It is especially true in the chemical 


our 


process industries which involve a 
flow of kinds of 


pro esses, new 


con 
materials 
that 


stant new 


new and demand 
the 
the 


is most apparent 


need for considering the “world of 
as being already 


\ good part of the 


future” upon us 


From an address at the National Meeting, 
A.L.Ch.E., Lake Placid, New York 
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GROWTH «> MANAGERIAL 


has been 


fields 
to develop the 


thinking in these con 
with kind 
of men and the quantity of men needed 
to meet busines 

Peter Drucker, in 
Practice of 


cerned how 


objec tives 
book, 


writes 


“The 


his 
Management,” 


“The demands om the skill, knowledge 
periormance, responsibility, and integrity 
of the manager have doubled in every 
generation during the half century 
Things, which in the only a 
pioneers in top 
of, w 


past 
twents lew 
were 


aware 
traight 


now expect 
chool to he 


Dar ing 


young men 
able to do 
mnovations of yesterday 

product planning 
trend analysis, for 

commonplace Operation 
fast becoming so. Can we 
almost increase m 
of the manager to continue 
we expect to be demanded 
tomorrow 


Mr 


to do 


out 
ket human 
relations, or 

have become 
Research is 
this 


research 


mstance 


expect explosive 
the demands 
And what 
the 

We can 
tions, but in order it to our 
think we will 


have to examine the need for an orderly 


can 
manager ot 
answer Drucker's ques 
own 
satisfaction, I necessarily 


approach—call it a philosophy—toward 
manager development 


“Philosophy” of Manager Development 


Chere have been a great many studies 
made in the past thirty years of how 
grow They have 


business enterprise 


been made by people connected with 


“big’’ businesses, by people who wanted 
to plan for a similar growth in thet 
own and, finally 
who thought that anything bigger than 
your hat 


was somehow either too complex or too 


by pe ople 


companies, 
a business you could carry in 
big for really profitable operation 


All of 


different 


them—-even from such very 


frames of reference—have 
one uniform and sig 
nificant that is that 
matter what the product, geography, or 


climate may be, the physical 


come to at least 


opinion, and no 
economic 
growth of a paralleled, al 
though 


what we 


company 


following, a growth toward 


call “managerial matur 
the 


sound planning, and sound planning, of 


can 
ity.” Growth is end-product of 
course, depends not only on vision but 
the 


bring to such vision 


also on maturity which manager 


lLhese simple facts have been evident 
true as far 
trace them, and 
doubt that they will be true in the future 
They emphasize the point that betore 


and back as you care to 


there is no reason to 


we can lift our sights to new horizons, 


we must make provision to increase our 


capacity to manage our existing bus! 
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nesses in a Wal yhicl ll permit 


achievement these byectives 
Now 

elegant-sounding as a “philosophy” ot 

might ask 


You migh 
have 


why do we need anything s 
manager developmer 
what is ay we 
been developing managers in the 
rob Ha 


under the 


wrong with the w 

past 

Haven't they done a good 


their businesses grown ir lead 
it there 
the 


the need ol 


ership?’ Isn't it pretty obvious th 


has been enough development in 


numbers of men to meet 
industry 


My answer to these question that 


first, 


way we have been developing managers 


there is nothing wrong with the 
were develop 
But, 
not going 


future when 


in the past, providing we 


ing them only for the past we 


can't assume that things are 
to change radically in the 
are already changing so rapidly 


What we 


and add to the techniques of manager 


thing 


today need to do 1s to adapt 


development which have served us so 


well. Such techniques must fit the needs 


of the economy as it will presently be 
Second, ot have 


done a good 


cours¢ 


job, and businesses have 


grown under their guidance. However 
it is this very growth which makes a 
managing so im 


new examination ol 


portant, for along with it has come a 
galloping increase in the complexity of 
the manager's job 


Third 


there has been an adequate 


there is the matter of whether 


supply of 
managers in the past. There is an old 
rule of logic which says vou cannot win 
a hypothe contrary 


an on 


to tact 


argument 
We can only grin at 
today 


where the 
economy would stand more 


had 


widely 


recognized 1 fully and 
the 


orderly 


ore 


ot us 


more need for a more in 


tensive and 


ager development fifteen or twenty years 


approach to man 


ago 
There still 


industrial 


are many people in our 


modern world who believe 
that 
past 


to our 


what was good enough for the 


what, in other words, brought us 


present position ot world indus 


trial leadership—can continue to serve 
us with equal results and rehability in 
think that fail 


‘good enough for daddy” 


the future. | they may 
to realize that 
doesn't have much real meaning because 
they and clinging 


was 


what are looking at 


work ny vhich 
the circumstances 
an 


or pe ssible 


to, is a way of 


consistent only with 


of a world and the conditions of 


economy no longer present 


January, 1956 


PLANNING 


lhey also neglect one of the major 
responsibilities of leadership. tach of 
us has il obligation to provide con 
tinuity to ti proces evelopinent 
which will help assure that the legacy 
we leave hehin u is & et 1 more 


than tive nheritance prov ded tor u 


kine ol King ibout ite heer 

present a ( is future ot yvour owt 
ompat for the maximum amount and 
kind of competent managing vou need 
to meet it fv the demand placed 


upo 1 r customers, employees 
upper ind the publ peak 
img thy t representative im gov 
ernie You need t hee ause it will 
help you plity the problems of man 
agerial manpower planning ancl be 
cause it will, if it is a sound and thor 


oug! pl losophy help a ure you oft 


maintaining a teady pattern of cor 


porate vrowth 


Ihe heart of the matter is ana 
gerial maturit Such maturitv can be 
achieved ot more properly ve only 


km 


can measure it 


when we 


effects in terms ot re 


sult It a maturity, turthermore 


whicl can he expre ed and demon 


strated only by the attitudes. kn: wledge, 
vork 


which 


and action oft madividual people 


mg om team effort in 


way 
all 
think 


matur 


produce i characteristi or 
iturity. It is clear, | 


tand 


i full ind u ible Way 


corporate n 


that we under managerial 


ity in only when 
picture ol the manage! 
himself i 


mature man in a compli 


cated 


Study of the Work of Managing 


All busine 


have certain things in 


common revardle ot size or product 
and these stem from the fact that all 
of us, by and large, work for manager 
amd work it managing In telling you 


about (,enera ipproach to 
fully 


ll have 


manager development, | am 


fident that what | say w 


con 
i large 
a busine 5 of 


measure ol app cation to 


any size, because it has been predicated 
upon and designed to fit the decentraliza- 
tion patterr vhich has made mall 
company operation awa it 


the actual businesses of General 


peciti 
(om ipany. 


In our cor ipan there Va i reaiiza 


° Genera! 


Harold F 


Smiddy 


tion tha it decentralizati i 
come a tact, atv t aut t i ‘ 
spor bility were t be | lace " ‘ 
to the com acho i p 

vould nee il I in i 
igers cre Aa ere? i 


problen ‘ rie Not cu 
tome! not pl uct i 
money, but managers n 
on General Electr growt 
We instituted a full-dr vestiga 
tion of the work of mana ! t 
ng not only our own compat wut alse 
many other companies at 
tions, as well as the ceming! ‘ es 
literature and wriving ch ive 
produced mce thre of the 
tirst “industrial revolution Out of it 
we } ive corte to a cle ire ui ‘ 
ng ot the nage um vork, an 
Irom it we have chose the approa 
hich seems to be most suited to the 
development of men into manage of 


the quality and quantity our future rv 


quires 


Managing Is Professional Work 


It 1 amazing to think |! many 
vears it took tor peopie te ‘ e tu 
aware of the tact that managing ‘ 
onal kind of vor bu 
gineer, the ce pre the a rit tl 
ale man il have receives i t il 
sort of education fo equip thet 
their special kine oT rh ‘ 
omehow assumed that ke 
a manager by mply throwing the job 
at the mar 

Ixperience indicates that far too often 
this simply isn’t true and that man 


aging itself in fact, a scientific kind 


of work which require l 


know edye aie 


| 

understanding of a set of basic prit 
ciple Most important, we know that 
these principles, like the principle f 
iny science, can be learned and can be 
taught. They must be the subject of 
teady, consciou leliberate ami de 
termined study on the part of each in 
dividual, coupled with a llingness t 
look at the familiar in a new light and 
from an unfamiliar angle 
Objectives of Manager Development 

The objectives which have been set 


it General Electric for the manager 


Electrix 


management 


Compony 


‘ ‘ 
exit ‘ 
‘ ire en 
il epie 
i ‘ tea 


1) To provide all managers and potential 


managers with challenges and opportunities fo 


present jobs 


maximum self-development on their 


and for advancement as earned 


2) To work toward improving skill and com 


entiuve 


petence throughout the manage: 


so as to help managers become equal to the 


demands of tomorrow's management job 


furnish the with 


3) To operate to company 


both the number and kind of managers which 


will be needed in the yeors ahead 


4) Te 


encourage systematic habits ond pro 


cedures to make it simpler for each manager to 


respons 


discharge his manager development 


bility 


i 
Compote rt ve 
t bie ca et tive 
p | et 
iT | it (ose 


fFour-Part Manager Development Approach 


After cor deralble researe le 
mad stud (,eneral llects thie 
ma 0 litve nto a 
proa cor t or yor 
lhe ure the manage 
th. rganizational compone elf 
develo ent 
power pla 


gram the it ! 
limate « the o ‘ 
i te eat 
hy attit 
* Mr. Smiddy is Vice President, Management 


Consultation Services, General Electrix mpony 


New York, N. Y 
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deve opment activil ire tenn 
make a penetrating stud 
(erta ere is a need i philos« could be equippe t iceept it t realization of ‘ ‘ 
ph anager development because it and assume respons t Mr. ‘ ease " ‘ 
! nothing more nor le than a fine the president of Crenet ‘ { mance o ‘ LP 
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and practices, communication between 
himself and those whose 


and the 


work he 
such a 


Man 


ages, standards for 


“climate” which he sets 


Analyzing an organization’s climate 
thoroughly is a painstaking and difficult 
task All of us are the 
attitudes of the people around us, but 
ditheult to 
understand tor 
And yet, to capitalize on those 


able to sense 


it 18 sometimes tar more 


“reasons why such at 
titudes 
that are good, and to change those that 
are bad, cannot be done with any degree 
of reliable or repeatable success until 
such reasons are fully and accurately 
known 

You will, then, need more in your ap- 
You 
those 


proach than a set of good ideas 
the 
will be 
tact, 
in which they can grow into habits and 
behavior which result in materially im 


will need climate in which 


voluntarily 
and 


ideas aC cepted 


almost, in demanded of you 


proved performance for the enterprise 


vastly increased job satisfactions 


the 


and 
for individual, 


SELF-DEVELOPMENT PLANNING 


Self-development planning is the sec 
ond fundamental of the General Electric 
Iti 


manager | 


approach personal, and it is direct, 


for every responsible, first, 
for his own self-development, and sec 
for providing both opportunities 


and challenges to all the 


ond, 
men whose 
work he manages 

basic self 


one Way 


made a 


There is only 
development planning can be 
reality. The manager must actually sit 
down and make a careful and detailed 
appraisal of each man reporting to him, 
and then build that 
sonal plan of development 


his demonstrated particular needs, quali 


with man a per- 


based on 


fications, and potential 

The secret of success here is to throw 
away those single-page “lick and prom 
appraisal sheets that have really 
work out 
plan with each man, 
as an You find that 
you need to do it literally man by man, 
and 


” 

outlived their 
a comprehensive 


uselulness, and 


wodividual will 


manager by manager, component 


by component throughout your company 


MANAGER MANPOWER PLANNING 


The third part ot the approach con 
orderly 
Vhis 


distinet, 


sists of manager manpower 


divided into 


interlocking, 


planning work is 


three though 


pha ses 


(1) Long-range planning which looks ahead at 
least five years to determine the size and kind 
of organization which will be needed to cope 
with the conditions and achieve the objectives 
of that time. 

(2) Short-range planning which focuses on the 
specific needs of the next eighteen months to 
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provide for orderly filling of vacancies and for 
proper promotion and placement of men. 

(3) Planning for continuity of managerial 
leadership in order to assure the life and con 


tinuity of the enterprise itself. 


his phase of the approach is un 


doubtedly familiar to those who have 
been planning for their company beyond 
the opening of the doors in the morning 
Perhaps I have introduced a difference 
the 


ufficient value 


in emphasis, however, with prin 
ciple that no planning has 
or meaning unles 
effe managing of 
and that no future 


unless it is built on the quality of the 


it includes provision 
that 
counted on 


for ive plan; 


can be 


men who will bring it into being 


MANAGER EDUCATION 


The fourth and last phase of Gen 


eral Ilectric’s approach to manager 
development is a manager education pro 
We 
techniques in our educational program, 
but I 


three 


gram are using four elements or 
will describe in detail only the 
put 
with little loss 
of time and at very small expense 
The this 
the and 


plans. manager 


which I believe can be into 


use in any organization 


first elements in 
individual 
The 
development is that it is an adult edu 
therefore, 


program 


are reading study 


basic concept of 


cational process. It follows, 
that development is first and foremost 
the responsibility of the individual him 
elf. These plans are highly flexible 
and can be worked out specifically for 
each manager or potential manager by 
his own manager in the course of the 
self-development planning appraisal 
process 

The 
vidual 
individuals to direct the course 


indi 
plans allow 
of their 


inherent in 
study 


wide latitudes 
reading and 


elf-development into those channels of 
the organization and managing sciences 
which are most suited to an orderly ad 
vance in knowledge and understanding 

One of the most striking things that 
the the 
and 


has come out of studies into 
most 
that 


the acquisition of two kinds of 


ways adults learn rapidly 


most effectively is education re 
quires 
knowledge. The first is the knowledge 
of experience which can come, of course, 
from the doing and observing of 


The second, the knowl 


only 
a body of work 
edge of reason, comes from the reading 
and discussion of the ideas and the ex 
periences of others. Integrating the sec 
with the first is the only possible, 
the 


understanding 


ond 
only way of 
both 
and why the things should best be done 
that way and at that time. When these 


two kinds of learnings are properly inte 


and really practical, 


how to do things 


grated, there is an insurance provided 
to facilitate and 
against rediscovering principles which 


“inventing upwards” 
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are already proved and available— 


against the need tor eat h generation, so 
to peak, to reinvent the wheel 
The 


tion is the installation in plants and 


second part ot manager educa 
a professional business man 
Here, the 


tilization process which multiplies under 


offices of 
ayement course cross fer 
tanding can be made available to those 
who are engaged in the individual read 
ing and study plans 

In planning to institute a course of 
this sort, careful consideration should 
be given to the method of running the 
course. At General Electric there seems 


to be an overwhelming preference 
among the participants in adult educa 
tional groups for conferences where in 
timate personal participation and the 
free expression of ideas are encouraged 

Yet, a 
You will probably tind that unless some 


expert knowledge of a subject ts brought 


word of caution is in order. 


to the meeting by its chairman or leader, 
together with an intention to gain better 
understanding during the sessions, the 
the 


pants is slow and sometimes impossible 


advance of knowledge for partici 


lo prevent “spinning your wheels,” 
there needs to be, therefore, along with 
functional kinds of knowledge, a strong 
stated and 


objectives, 


leadership, a set of clearly 


universally understood and 
a basic enthusiasm for the course itself 

Ihe important thing is not so much 
the specific subjects you choose—for the 
tudents will speedily change those to 
fit their is the 


a favorable and encouraging managerial 


needs—as it creation of 
climate in which a professional business 
management course can be brought into 
being. As managers, it better 
if your kick-off words are “Let’s do it” 
rather than merely, “Go ahead and do 
it if you want.” 

The third phase of manager educa 


will be 


tion is concerned with outside manage 
There are 

the 
com 


ment courses and activities 


few industries anywhere in 
States 


from 


very 
United which are isolated 
pletely the facilities of 
sional groups and institutions of learn 
ing. Many soring 
extension courses available from univer 


profes 


companies are pol 


sities and conducted at the plant or office 
Many 
their 


location other companies are 
schools 


Busi- 
Syra 


ending men to such 


is Northwestern, Harvard 
ness, M.1.T., Columbia, Carnegie, 
Stanford, and Wharton, 


means of 


cuse, among 


others, as a bringing into 
the company the knowledge of manag 
ing and organization being developed 
on business frontiers throughout the 
free world 

This third phase of the manager edu 
cation plan should include the encour 
agement of sensible participation in the 
affairs of such outside organizations as 


professional societies, community and 
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= 
civic groups, and similar activities which he science of managing is neither 
can contribute significantly to the self- a toy of the college professor nor a! 
development of the individual armchair diversion for the business ex ' 
These three phases-—individual read ecutive. It is a way of survival for ; 
ng and study plan . prote ssional busi the business you are in ind it 1s @ Way ' 
ness management courses, and partici of increasing—immeasurably, I believe can elf iwakening A 
pation in outside management courses your ability to contribute to the of y awa ‘ i the portance 
and activities—are the key ideas of Gen progress of people everywhere, no less ind ining of ' k and a cor i 
eral Electric's approach to manager edu than to the growth, profits, and com- responding reward t irself in tert a s 
cation petitive leadership of your own enter if vou can handle th progre Py 
I do want to refer to the fourth prise ive greater at lastir kill and ; 
phase of our approach, although I be It is, finally, a way in which you itisfactio 
lieve that its application is necessarily 
limited to those companies whose man 
ager manpower requirements are very 
large. It is an Advanced Management 
> Course which is given by Gene ral Klee 
tric in an uninterrupted 13-week period he win, are capsule excerpt 
of concentrated study at the company’s i from M smiddy's reph t [™ 
: OFF THE CUFF question ing the discussion period 


Management Research and Develop- 
ment Institute. We look forward to four 


such sessions each year, and will de 


TESTING: Tests have «a definite and 
velop the managerial skills of 300 men . 
positive place in personne! and nanage 


from various levels of General Electric's ment development, but they are often 


managerial team in this time better for screening out than for assur 


ing the definite success of an individual 


Playi by 
PERIODIC APPRAISAL: Every manager 
| believe that vou should not. and i should, at least once a year, compare 


. what h mer re doin nd he th 
really cannot, avoid the necessity oft [ ‘ is men ere doing and how they 


are performir against the ob descrip 
planning an approach to your own man ' 
tion and the specifications for the men 

age levelopment which ts designed to 
ager dev ; teen on In many cases, the man is given the same 


fit the needs of your own enterprise eutline end to de & The 


- prec isely essence it in sitting down in a climate 
We have come to re ilize, in the course i of mutual confidence and actually going 
of our business history, that progress i over the problems with the man con 

and profits come only to those who, in cerned 

+ the long run, satisty the public good JOB ROTATION: We try to do it only 
Our advances in technology have cr i where it is necessary for a rather quick 
ated an endless ramification of technical | brushup of @ man whose opportunity 
knowledge in a sense of the ‘how i to broaden has come but whose expe 
part ot what we do but it is becoming | rience has been narrow. To substitute for 
increasingly necessary that we devote : it, we have been decentralizing so that 


a larger measure of our creative plan the man in any function is in intimate 

’ contact with the rest of the tear We 

ning to the “why” part of our work 7 

’ : , do not do much in the way of putting 
People at large are becoming more i 


i observers eround the plece watching other RESPONSIBILITY AUTHORITY 

sensitiv to busine amd istry as a los on authority thet we 
force a well asa producer our econ leleqate af afl we eser The 
omy What vou do and how vell vou ' ASSISTANTS: We are agains! assistants auth na job is plete t fo the 
do it are but part of the demonstratior i as @ way of relieving loads on managers t ss in advance in writing we take 

pi 
The 
ay to train men to be manage 
of your citizenship responsibilities as ¢ etd menagers & 
4 bl fo make managers of ther not bservers 
co ration n it depends inevitanly 
Give them manager's job of their own DECENTRALIZATION. ver yoody he 
the vers wi 

on the kind of managers you Il de tenes Ge zation down to himself. He 
velop let them mate their own mistabes before Minks perfectly wonder we 

Managing by intuition and inspira i there ere six or seven ciphers tied onto 0°88 him in on the know, gives } 

tion is a luxurv we can no longer enjov them We don't have any »ordinators ak rope, trusts him, puts 

' or afford The simple facts of life are ' either: a coordinator is a third party with dence him. We says Boy, that ‘ 

that the decision making work of aman : a vested interest in keeping tw people wey ‘ ate j y y 
ager now aftects oO many other people apert that you're paying to work y 
gether fell le you We hve n't quite 
and involves such enormous capital in ‘ 
eady s' a tlhe y a 

is vestment and risk, that “playing it by i COMMITTEES: Most commttees become had er gh experience ) 

ear” can no longer be justified | devices for backscratching, politics play make a mistake. We have ache re 

Teamwork, the all-important cement ing, and reducing decisions to the lowest in solving this problem by g j 

- that joins our highly specialized indus ' common denominator of 1 nost timid manager er sh people + ah , 
tries and workers within industry into soul among its members We use con that get} fa 
a productive whol can he left to chance but ne ew 

- not to make decisions, because the de 
no mre thin can the winning of foot 
s sf the ress ty the The basic thing is to get « fulltime 
hall games be left to the unguided re 
fellow who would ha ! ake it if be job for the manager doing his managing 
nd stinet oper: 
sou ulne i ! e co eta were not in a tlee eting rather than doing his people's work 
tion of individuals who must play wit! 
out a quarterback 
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a company wide basis is an aid to orderly 
judgment and an assurance that there 

systemati way of vering all the 
factors t it is not a precise tool and 
each lepartment s lett tree to se what 


method 


following 


JOB EVALUATION: job evaluation 


promotion 


mohons 


who not nake good managers 

we ider that there are parallel pati 

fo promotion in the mpany one by 

the route of the individual niributo ' 
or specialist, the othe by the r te of 


manager 


parti field at some point in the 
oraenization we no objection t 
paying him more then his manager oft 
the ment since the manager an ad 
var a higher nanaeqge 

vhile the a le aree 

nay spent at that 


another 


SPECIALISTS: In the case of specialiots 


it wants The test of whether 

program is working mes whe 
pportunity trom one functior 
arise and whether h pr 


l ike Placid aleve 


be worked 


if we need «4 specialist in a 


a 
| 
bal 
Page 
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Fig. 1. Major U. S. oil- 
shale properties under 
private ownership. OL SHALE 
©. 
oF 


COQ 
eee 


The United States shale-oil industry will be based 
on the utilization of the 500 billion barrels of proven 
oil reserves existing in 2 million acres of oil-shale 
deposits in northwestern Colorado and in adijoin- 
ing Utah and Wyoming. 

The most commercially feasible shale area for 
initial development is the 1,000 sq. miles of the 
Mahogany Ledge in northwestern Colorado, where 
a 100-ft. thick measure of the deposits, averaging 
25 gal. of oil/ton of shale, presents a known mineable 
reserve of 125 billion barrels of oil. This reserve 
alone is equivalent to 50 years of domestic petroleum 
production at 1955 rates. 

According to one opinion (4), “no further finding 
costs are necessary nor is there any uncertainty 
about the location and magnitude of the supply.” 
This is important when it is considered that at present 
$1.25/bbl. finding cost for new petroleum, the above J , 
Colorado deposits alone represent an immediate C4 wise 
saving of more than 150 billion dollars in the cost 4 \ 
of new oil exploration. This figure, calculated at Jil 
present costs, is certain to continue to increase as , y | 


it has so substantially in recent years. 
« 


It might well be argued that the petroleum industry 
could wisely afford to spend as little as 1% of its 
present cost of exploration per barrel of new oil 
on development of an oil-shale industry. Even this Charles H. Prien, Whe Guus the Gichele Sepesiet 
small percentage would provide 1.5 billion dollars Denver Recserch tactitute 
for this purpose if allocated on the basis of the shale University of Denver 
reserves which could thus be made commercially Seaver, Colesade 
productive. 


It was not until World War I that 
interest was aroused in the important 
oil hale deposits of the Western United 
States. Between 1916 and 1920 some 


Union Oil Co. officials’ faith in the commercial and 20,000 placer-mining claims were filed 
Ww Ss on nearly all the oil-shale land in Colo 


future of oil-shale processing led in 1955 to the initia- John Savage 
tion of a $5,000,000 pilot plant construction program rado, Wyoming, and Utah 
near Grand Valley, Colorado. With a capacity Savage Oil Shale Devel Phe Leasing Act of 1920 withdrew 
stated to be 1,000 tons of shale /day, this plant will opment Company, public deposits of oi! shale from further 
test Union's retort design and give more accurate Debeque, Colorado locations and placed it under the gen 
cost figures . These latter may confirm Union's belief 
that oil from shale can be produced much cheaper Although vacant public 
than new well-oil can be found. certain conditions, still available under 
For the past two years Sinclair Oil Company has this act, companies planning to pi 
conducted field tests at its own properties, using shale oil find it desirable to own their 
several methods of “retorting” oil shale in the deposit land and avoid the difficulties 
through controlled underground combustion. The leasing act. 
outcome of these experiments has not been pub- The placer-mining claims which were 
lished. The geologic nature of the strato may present valid when the Leasing Act was passed 
formidable problems. Costs, however, might be are still valid. Nearly 100,000 acres of 
equal to or iess than those attainable by mining these oil-shale claims have 
and the use of above-ground retorts. patent in the last five years. It is perti 


eral land-leasing law with oi! and gas 
land is, under 


oduce 


of the 


gone to 
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LA 
ro 
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on its way 


+ 
++ 
wave ‘ ~ 
+ 
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- 
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| 
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7 
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ove 
4 
pace 
@ 
nent here to review briefly the activities group. The difficulties of lease ter made mpany im an equally des ant tien 
of some jor petroleum mpanic ind it more desirab! iter to p ase t land with t t tw 
their shale land purcha ( patenting ) utrig Lom ) ( nat f 
California evan to add to 0.000-acre the Columma ©) ale and | ( 
k on Par 948 Pacifu mt vi acre est 
Petroleum Companies and Western Oil Corporat Angeles ale la 
Their Buying Activi MO ace yo ia mpany t 
[These t it $30/acre, about t ne 
The Union Oil Company of California ge avin Be . = n oil shale has increased marke 
started buying otl-shale land 1921. In the past te ears. TI rice of 
‘ ‘ ‘ det 
the next few years Pure, Continental, Stan Luring the t two nadded = corresponding nerease , 
dard Oil of New Jersey, Prairie Oil and more than 10,000 acres to its holdings at know to have beer { 
Gas Company, Ventura Compar ind cost ip to /acre (ithe ervice and However. t 
Honolulu Oil Company bought | ks of “hell began to build | , { las n to a little +: et Ti f » 
shale land. During the 19% tandard 19 and pasd $50 to BOO/acre. | 1952 for each dollar paid, certa e 
Oil Company of New 1 it ale ‘sult (hil Corporation contracted tor 4,000 estment 
land (it was later Sta ard acre aru he lexas Company added In 1054 tandard Oil (Ca 
Oil Company of Calitornia) The Texas 7,000 acres to its 10,000-acre block ome pleted a $100,000 rve : ; 
Company acquired 10,000 acres of shale acre amd were patented in project of its widespread 4 
when it bought the Ventura Oil pany, 195 il Compas ha companies ive a water 1 
and Sin r Oil and Gas Company a tinued to maintain a dominant position plant space, and have engaged "ec 
meta 7,000 acres when it absorbed the building its holdings in recent years to for access roa and «mining , lhe 
*rairie Oil and Gas Company neat 50,000 acres, at price ip to $100 Umon Oil Company has recently seed : 
The efd of World War II found only acre. Standard Oil of California has pur 1000 acres of ranch land near Gra 
four large oil compames ownme sub chased additional land w everal areas Valley for plant working space Paton : 
stantial blocks of shale property. In 1946 sometimes paying more than $100/acre hale Company ' . ‘ 
Standard Oil Company of California leased With recent acquisitions Standard’s hold 000) acre and tandard 
12.000) acres ot shale land from a private ings, now well over 50.000 acr place the and Pacific Wester: each 
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Colorado. The Texas 


near Debeque 
2500 acre of ranch 


acres 
(Mipany lias arly 
with its property 

The accompanying map (bigure 1) and 
also (Table 1) how the 
serve of most of the major 


location 3 re 
holding nm 
the active oil-shale area oft Colorado 
Patented 
land are included llolding by 
have 


and unpatented land a yell as 


subsidiary 


idual companies 


grouped under names which are most 


ana 
beet 
familiar 

Ihe area shown, in 
Colorado, lies 200 
and © miles east of 
Colorado The 
W miles of 
olorado 


County, 

west of Denver 
Grand Junction 
shale outcrops m 
escarpment 3,000 it 
Kiver Much of the 
visible from the Denver 
& Rio Grande Railroad and transconti 
nental highways Ihe tributaries to the 
Colorado River add an additional 600 miles 
of escarpment as potential working faces 
This escarpment is shown as a continuous 
wavy igure | 


Garfield 
miles 


rich oil 
bold 
above the 


deposit is plainly 


line on 


Mining 
and Crushing 
Oil Shale 


In most places the working zones of 


oil shale are covered by several hundred 


leet of overburden and open faces are 


necessary tor cheap mining \ tew 


area amenable to 
lhe U.S 


has conducted commendable re 


tavorable are open 


cut mining jureau of Mines 
earch on 
underground room 
than ten 
Rifle, 

ible 
lor approximately 50 


is equivalent to about 85 cents /bbl. oil 


cheap methods of 
pillar for more 
years at the 
Colorado As 


shale 


and mining 


Naval 


a result it ts 


Reserve near 

now po 
to mine 
costs included 


cents/ton, fixed 


Further research could reduce this cost 
the Bureau feels, 
ton (50 cents /bbl. ) 

\ figure of 30 cents/ton represents 


to around 30 cents 


a saving of approximately 35 cents /bbl 
Since mining costs are so substantial a 
the 
shale oil 
that 
should be 


proportion (one third) of cost of 


final, partially refined (see 


Table 2), it is obvious further 


work to reduce these costs 


rewarding. For this reason it is desir 
able that 
tinue to be given thi 
Iti 


way 


Congressional support con 


mining research 


difficult to understand in what other 


realistic and practical oil-shale 


mining research could be conducted, ex 
mine of the 


cept in a demonstration 


type 
operated at Rifle by the Bureau 


which has been created and 

The crushing of shale at present em 
ploys both primary and secondary gyra 
It is no problem as long 
range of | to 3 in 


can be fed to the re 


tory crusher 
as sizes in the 
maximum «diam 


tort. Such sizes are acceptable to the 
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COS 


OF SCRE FEET 


° 


Tom 


wattle 


Fig. 2. Maximum, minimum, and mean total 
monthly flow of Colorado River near Debeque, 
Colorado (1934-1949). 


U. S. Bureau 
For 
however, crushing costs 


For example: 


Union retort and to the 


of Mines gas 


shale, 


combustion retort 


smaller 
increase rapidly 


To produce |-in diam. shale, the over-all 
crushing cost is about 10 ton (16 
cents/bbl. oil) 4- to Bmesh shale costs 
25 ents/ton (42. cents/bbl.) tor 14 

shale-crushing cost is about 29 cents 


mesh 
ton (nearly 50 cents/bbl. oil) 


cents 


It is important to keep these figures 
particularly when one is con 
wherein 


in mind, 

retorting 
sized shale is being utilized to 
e.g., fluid 


sidering processes 
smaller 
transfer rate, 


increase heat 


ized retorting. 


Water for an Oil-shale industry 


situation in the shale coun 
try is a first the 
semiarid region with an annual rainfall 
of 9 to 13 in, 
The 


River 


The water 
follows area 1s a 
and evaporation rates 
served by 
tributary 
min 


ot YO in./yt 
the Colorado 
creek Irom 
ing, retorting, and partial refining must 
be drawn 

Ihe Paley Report forecast a produc 
of shale oil 


region 1s 
and it 


which all water for 


million barrels 
With acceptance of this 
use 


tion of 2 
daily by 1975 
figure tor the moment and with the 
of the National 
estimates of water requirements for oil 
shale calculations imdicate 
that it be necessary to divert 
450,000 ft. of water/yr. from the 
Colorado River. Some 150,000 acre-ift., 
however, can be returned subsequently 
to the stream. Net industrial and do 
mestic consumptive requirements are 
therefore 300,000 acre-ft yr. (267 mil 
hon gal. /day) 

The mean monthly flow of the Colo 
River in the vicinity of the shale 
hown in Figure 2. It is 
that million total 
water the oil-shal 
seasonal flow 


storage 


Petroleum Council's 
processing, 
will 


acre 


rado 
deposits is 
to be 
acre-tt. ot 
area each year, but that 
fluctuates Adequate 
would therefore have to be provided 
The Upper Colorado Storage Bill pre 
sented to the recent session of Congress 


noted some 3 


flow by 


widely 
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is a step forward providing for such 
storage dams and reservoirs. 

It is estimated that a full-scale indus 
try will require storage for a supply of 
265 days, and that can be 
taken during the 100-day period when 
river flow 
design must make adequate allowance 
for the rates pre- 
viously mentioned. Impounding of water 
by the well 


direct flow 


»torage reservoir 


is high 


high evaporation 
in underground reservoir 

known infiltration technique might be 
a partial answer to the high evaporation 
plant sites 
surface 


rates, at least at or near 
Plastic microspheres covering 
reservoirs are also a possibility 

Water rights of high priority, primar 
ily for agricultural use, have already 
appropriated 1,160,000 acre-it./yr. Even 
allowing for these, however, the flow of 
the Colorado River is adequate to pro- 
for a 2 million barrel /day 


industry, 


vide water 


oil-shale assuming adequate 


storage 


Location of 
Process Facilities 


The shale 
the N. Pu 


placed at the mine site 


retorts, as pointed out by 


report (3), will probably be 
, located in most 
thousand feet the 
floor will 
facilitate dumping of the 
10 to 20% 


above 
Thi 
pent 


CASe€S seve ral 


valley and canyon 


hale, 


alter removal of its organic 


content, into the neighboring deep can 


yon It i possible also to consider 


returning spent shale as mine-fill 


A cursory examination ot a topo 


graphic 
cate that ample canyon space exists for 


map of the region would indi- 


cheap di posal ot spent hale for 


, even from a 2 


many 


year million barrel /day 


industry. Careful planning can insure 
proper access and prevent erosion by 
wind and by runoff. Tests indicate that 
no problems in leaching of harmful con 
stituents need be expected 

Complete refining of this shale oil to 
end-fuels in Colorado is neither eco 
nomically nor technically feasible. From 
not 


the products 


an economic viewpoint there is 
cient market 
From a technical point of view insuffi- 
Since the oil 


State as a 


nearby for 


cient water is available 


is not suitable in its raw 


the approa hi there 
the 
as to produce a suitable pipeline crude, 
the (¢.g., 
and complete refining at 


pipeline crude 


fore to retin: material partially so 


transport to marketing area 
Los Angeles), 
the latter place 

Two series of particle-refining opera 


tions have been proposed for accom 
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plish.nent at the mining area 


prior to 


transporting product to the West 
Coast by pipeline. In the first case, as 
proposed in part by the Union Oil 
Company (and used in the National 
Petroleum Council's study), the follow 


ing operations are conducted in Colo 
rado: 

The shale oil is coked, and the resulting 
gasoline fraction catalytically reformed 
Higher boiling coke distillate is hydro 
genated to remove and nitrogen 
and partially saturate olefins present. The 


sulfur 


hydrogen sulfide and ammonia produced 
are recovered. The gasoline fractions so 
obtained by hydrocracking is sent to the 
above-mentioned catalytic reforming unit 


he remaining hydrogenated liquid product 
is hydrogenated diesel fuel. Hydrogen tor 


the process is obtained by the steam 
methane reaction by the use of refinery 
gas from the coking unit. The raw cata- 
lytic reformed gasoline and hydrogenated 
diesel stocks are sent via pipeline to Los 
Angeles for finishing by conventional 
refinery processing 

In the Bureau of Mines process the raw 


shale oil is submitted to a_ visbreaking 


treatment (gas loss 2-46%), and thence 
sent to Los Angeles for refiming by con 
vential recycle thermil cracking, catalytx 
reforming, and acid treatment of gasoline 
stock, to produce gasoline and heavy fuel 


oil as the 
Economi 
on 195] 
whole sale 
Angeles would be 


main products 

studies of each approach, based 
indicated that the 

selling price at Los 

approximately the same 


cost data 


(14.7 cents/gal., based on 6% return on 
investment after taxes). This figure is to 
be compared to a 1951 wholesale gasoline 
price i I Angeles of l2 cents gal 
Current wholesale price of petroleum gaso 
line is well over 13 cents/gal. Since pro 
duction costs of shale gasoline have not 
risen proportionately, the processing of 


ml shale is now even more favorable 


Partial ret ning visbreakit 
of the shale oil produced will be carried 
on at sites in the valley below the 
mine, or at the ¢ rado Rive 1 few 
mile away By-product manutacture 


and related industries will be substantial 


A 2-million barrel /day industry, tor ex 


ample, will produce (in Colorado) 3,700 
tons of ammonia, 1,700 tons of sulfur 
47,000 tons of coke, and one tilhor 
cubic feet of refinery gas (1,000 Btu 

cu.tt The last mentioned is equivalent 
to 60 to 70 million kw.hr. of power 


Population estimates tor such an indus 
try vary from 100,000 to 750,000 for the 
working force alone, including families 


and supporting community personnel 


Present population of the area is only 
a few thousand 

All these plants will require large 
areas. The refineries alone, for example, 
by N.P.C. estimate will need more 
than 1,100 acres. Recognizing this, the 


oil-shale properties 


addi 
plant ites a 


companies owning 


are already diligently acquiring 


tional bottom-land for 
previously noted 
After the 


Colorado to make a pipeline crude has 


initial partial refining in 
heen accomplished, the resulting prod 
ucts will be transported by pipeline to 
market, either on the West Coast or 
in the Midwest. The Los Angele 
some 800 miles away, appears to be the 
most At pipel ne tet 
minal final refining to end-products will 


area 


favorable outlet 


be undertaken. The products, from a 
2-million barrel /day industry, will 
include 1 million barrels of gasoline 

™ 


Table 1.—Size and Reserves of Major Colorado Oil Shale Properties 


Owner 


Cities Service Oil 
Continental Oil 
Dow Chemical 
Doyle, ef al 

Eaton Shale 

Gulf Oil 

Honolulu Oil 
Kerogen Oil 
Massive Group 
Pacific Western Oil 
Parachute Oil Shale 
Pure Oil 
Savage Oil Shale Development .............. 
Shell Oj! 

Sinclair Oil & Gas 

Standard Oil Company (Collif.) 
Texos Compony 

Union Oil Company of Collif 
Weber Oi! (General Petroleum) 
U. S. Novel Reserve 


* From the mineable section yielding 25 gal 


35% less from mining, crushing, ond retorting losses. 


Shale Rese. ves of 
bearing shale oil * 
Total size area thouso ds 
(ocres (acres) of barrels 
10,000 7,100 1,480,000 
10,800 3,600 270,000 
8,500 7,900 2,312,000 
4400 3,400 761,000 
14,700 9,000 1,933,000 
3,700 1400 133,000 
3,300 1,500 205,000 
2,300 1,400 196,000 
4,400 2,400 118,000 
.. 21,900 17,800 4,186,000 
5,900 4,900 830,000 
3,800 1,000 20,000 
18,700 9,700 903,000 
4,200 1,700 255,000 
7,300 4,700 876,000 
53,900 41,000 7,198,000 
18,700 14,000 1,426,000 
47,300 38,700 8,510,000 
24,600 23,000 4,000,000 
38,700 31,700 5,000 000 
oll/ton shale. Recoverable reserves may be 


Chemical Engineering Progress 


hale oil 


(regular and premium grace 00,000 
bbl. diesel tuel OOOO bbl. ! juid petro 
leum gas and 24,000 bbl. fuel 
oil | ei al more 
fully below 
Nature of Oil Shale 

In order to understand the retorting 
of onl hale it 1 first nece iry to 
pre sent a briet ce criptior i the chem 
cal nature ot thi raw iteria In 
Colorado onl hale organi thaterial 
present from a trace to 30°, by weight 
(avg., 6-12% ), corresponding to 10.5 to 
BU) gal derived hale 1/tor in i 
laminated, calcareous morganic matrix 
This matrix or rock, by ana up 
proximately ihea lumina 
ind iron oxide imal mag 
nesium oxice principal i « te 
dolomite ind cla vit | i! 
and pyrite i 

| ‘ il i 

hema tr re 
hort it i 
with a car hyd rat if 
approximately ¢ eset leredd 
le ira ‘ tau 
mica it i 
} ‘ i! y 
\n app mate hit 
be given as CuHinO.N,.S. It ted 


Table 2.—Approximate Distribution of 
Costs in Oll-shale Processing 


Basis; 250,000 bbl. /day operation yielding 
200,000 bbi. partially refined products in 
California. NPC and Bureau of Mines 


data used for estimates. Depreciation ond 


return on investment included 


Cow, dollars 
per berrel 
partially re 
fined shale 
oil products 


in Caliternia 


Mining $0.90 

Crushing $0.15 

Retorting $0 45 

Partial refining in Colorade $0.95 

Pipeline transportation $0 20 
Cost of partially refined shale oil 

in California $2.65 


Note: The above ore order of magnitude fig 


asuumed that catalytically re 


and 


forms in 


ures only. is 
formed 
stocks ore the 


asoline hydrogenated diesel 
g y 


which the partially 


refined shale oil are furnished te California 


market 
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1% hydrogen atoms tor 

This organic 
soluble im con 
tempera 


there are 
atom 
entially in 
olverts at 


that 
each 


carbon present 
sulstance 18 


petroleum room 


mon 
ture 

between 
un- 


chemical relationship 


and inorganic matter 15 


The 
the organi 


known although evidence ot co 


porphyrin nickel 


between the two has rec ently 


ome 


ordinated iron and 


comple xes 
found by the Denver Research In 
Che role of the nitrogen, sulfur, 


heer 
titute 
and oxygen hetero atoms in the struc 
ture is also incompletely understood 
F.vidence-of at least two forms of kero 
each with its 


gen has been di covered 


own rate of decomposition, and each 
varying in relative proportions ot wt H, 
N, S, and O present 
It 3 

stance that the liquid hydrocarbon mix 
called shale formed, The 
employed and the only success 
that of destructive 
dry, crushed oil 


in the order of 900° F 


from this complex organic sub 


ture oil, 
proc ess 
ful one to 
pyrolysis of the 


date ! 
hale 


at temperature 


The resulting shale oil, with a ¢ J/H 
ratio of approximately 7.2 to 7.5, a 
nitroven content of 1.8%, and a ulfur 
content of 0.8%, consists of 39% hydro 


carbons (many highly unsaturated) and 
‘ irbon hydrogen compound 
taining oxygen, nitrogen, or sulfur It 


less than 3% straight-run gaso 


contain 

line fraction, Only one half of the 
total oil 1 distillable below 300° C 
(572° F.) at 40-mm. pressure. It ts 


intermediate between petroleum 
Hl of 6 to 7) and coal pyro 


(C/H of 10 to 16) in 


thu 
crude (¢ 
lytic 
character 


product 


Shale Retorting 


been 
Heat, 
designs, is furnished either ex 
through retaining walls or im 
by contact with hot 
residual 


designs have 


2,000 
patented to carry out this pyrolysis 


(iver retort 
in these 
ternally 
ternally 
liquids. Combustion of 
the retorted shale may be furnish 
the temperatures required. In the United 
States retorting of the oil shale in its 
underground deposits has been attempted, 
by the use of both combustion and electrical 


gases of 
carbon on 
used to 


heating 

Ihe most successful retort 
date in the United § States 
essentially vertical vessels of circular cro 
section, internally heated by hot, recycled 
gases, or flue gases obtained from combus 
tion of residual carbon on previously re 


che signs to 


have been 


torted shale Crushed shale is moved 
either downward or upward through the 
vessel, countercurrent to the hot gases 


Both combustion and retorting zones exist 
in the same vessel 
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Heat transfer rates in these retorts 
are estimated to be in the order of 100- 
200 B.t.u./(hr.) (° F.) (eu-ft. of shale 
bed). Shale throughput rates are in the 
order of 135 to 300 Ib./(hr.) (sq.ft. of 
These values are 
substantially the same range as obtained 


retort cross-section ). 


in Scotland's Pumpherston _ retorts, 


which have been in use for 100 years. 


Shale particle sizes, in order to keep 
crushing costs within reasonable limits, 


are fairly large. The Bureau of Mines 
gas-combustion retort uses +% to —3% 
in. shale, the Union retort —3-in. shale 

hale-oil yields in both the above 
retorts are in the order of 90-95% of 


This corresponds to a 
60-65% ol ofr 


Fisher assay 


conversion of roughly 


yanic matter to useful shale oil, 10% 
to gas (average heating value 80-100 
$.t.u./ceu.ft.), and 25% to carbonaceous 
residue on the spent shale. The retort 


off-gas is partially recycled and burned 


in the combustion zone of the Bureau's 


retort, where the carbonaceous residue 
on the spent shale is also burned 
upply the over-all heat for 


In the Union re 


These 
two source 
the retorting process 
tort 
pent 
of heat for pyrolysis. 
is used to supply heat and power re 


residual carbon on 
the 


Excess retort gas 


combustion of 


shale is used as sole source 


quirements for mining, retorting, and 
partial refining in Colorado soth 
retorts utilize incoming cold shale to 


condense partially the oil vapors formed, 


thus reducing cooling water require 


ments to a minimum 


Residence time in the retorting zone 
of either the gas combustion or the 
Union retort is in the order of 45 min 


to 1 hr. Estimation of decomposition 
time of the organic matter from kineti 
the 


zone 


range of the 
that only a 
high as 10 
min,) should be required for conversion 
The obviou 
therefore, 1s primarily 


olid 


data in 
retorting 


temperature 
indicates 
few minutes (perhaps as 
to gas, oil, and bitumen 
limiting factor 


the heat transfer rates from gas to 
particle which are attainable 
The heat 


of the temperatures employed, the par 


transier rates are tunction 


ticle sizes involved, and of the medium 


gas velocity 


ystem), ¢.£., 
that, theoretically, 


(gas-solid 
It follow 
ticles of 


mall par 


shale exposed to high tem 


gas 
fluidized 


peratures at high velocities are 
desirable. A 
these requirements 


Many 


conditions of 


svstem meet 
however, act to limit 
heat For 


example, crushing costs, 


tactors, 
ideal transter 
as previously 
noted, increase rapidly as shale particle 
size is reduced to 4-mesh and below. As 
solid temperatures are raised above 
1,000° F 
tion becomes substantial thus increasing 
the nonproductive consumption of heat 


Coking of 


mineral carbonate decomposi- 


crushed shale from certain 
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of the richer shale strata, with conse- 
quent disturbance of both gas and solid 
flow rates, also occurs 

The degree of cracking, character of 
the oil produced, and amount of gas 
produced are all temperature dependent 
In the case of the 


the production of a 


gas-combus 
tion proce table 


aerosol oil condensate capable of re 
function 
the 


above, and others (e¢.g., economical heat 


moval from the retort is also a 


of temperatur: Such factors a 


balance around the retort) now require 


operating conditions which are necessar 
ily a compromise with ideality 

The matters of both economical heat 
the 


water 


consumption in retorting process, 


and minimum consumption for 


vapor condensation are important proc 
he 

retort operating 
The latter 
mum water consumption) is dictated by 
the water availability in 
shale region. Both the 
Union retorts provide engineering de 
which the best 
solutions to date to the above problems 


ess considerations former is a 


prerequisite to keep 


costs at a minimum (mini 


limited the 
Sureau and the 
are 


signs compromi 


Since retorting costs are a significant 
proportion of the total cost of oil-shale 
processing (see Table 2), additional re 
torting research and development can 
contribute appreciably to reducing the 
cost of oil-shale processing 


Shale-oil Refining 
The shale oil produc ed by either the 


retorts of the Union Oil Company or 


U. S. Bureau of Mines is a highly 
viscou WAXY ubstance of about 20 
A.P.1. gravity and a pour point of 
F 

Only 50% is distillable below 300°C 
at 40-mm. pressure. There is less than 
3% ot straight-run gasoline fraction pres 
ent. Olefinic content is high (more thar 
410% of the naphtha fraction) 

The oils contain 0.7-08% S. 16-2.2% 


N, and 1.5-2%0 The high nitrogen 
content 1s particularly significant since its 
presence precludes the use of catalyti 

cracking techniques. Catalytic desulfuriza 
tion also ts less appli ible Mild hydro 
genation will remove nitrogen and sulfur 
as ammoma and hydrogen sulfide, and will 
stabilize partially the more reactive olefins 
present 


Economics 


distribution of costs 


An approximate 


in producing partially refined shale oil 


in accordance with the 1951 N.P. 


esti 


mates, 18 shown in Table 2 The total 
$2.65 /bbl. shown is the cost of laying 
down raw catalytic reformed gasoline 


and hydrogenated diesel stocks at the 


January, 1956 


a 
> 
 # | 
ee 
9 


Los Angeles terminus of a pipeline. The 
N.P.C. figures from which the data, tor 
the most part, were calculated assume 
Bureau of Mines room-and-pillar min 
ing, Union Oil Company retorting, and 
the coking-hydrogenation refining proc 
ess set forth above 

The 1951 price of 27° A.P.L. petro 
leum crude California was $2.40/bbl 
Using this last figure and allowing tor 
the gher quantity light-es n the 
part alls refined hale oil ubel of 
Union Oj states that $3.70/bbl. would 


be a reasonable price tor the shale-oil 


product Thus $3.70 S265 or $1.05 
bbl. appears to Union Oil to be the 
margin upon which the shale invest 


ment rests at the present time 
Future Research and Development 
MINING AND RETORTING 


the ast ten years consider 


able research effort has been devoted by 


bot overnment (5) and industry to 

the technology involved in_ the 
proce ne of onl shale to produce liquid 
fun (Commendable strides have been ac 
complished in mining, in improved de 


ign of the conventional vertical re 
tort. and in refining techniques for the 
oil obtained by pyrolys By com 


parisor iowever, relatively little has 
been accomplished in advancing knowl 
edge ( the nature of the organi 
nmiatter tsell (b t chemical constitu 
mi relator hiy to the morgan 
matter present ancl the mechanism 
‘ le tion le the actor 
heat. On t t it inp! Tig 
to find that litt r no new or novel 
proce ny technique have resulted 
from the last decade of research. Such 
te wica ici ince can be t he is 


I the accumulation of sufthcrent 


ured 
new knowledge of the fundamental na 
ture shale to provide basis for 
improved proces desigt 


It would appear that, if the Bureau of 
Mine |-shaft mining research is su 
cesstul (see above) mining costs car 
be reduced so a to subtract ipproxi 


mately 1 cent/gal. from the present esti 


mated cost of finished gasoline. It i 
unlikely that further ivings ofl ny 
magnitude beyond this can be effected 
n mining shale. It is possible that 


crushing costs can be reduced further 
rushing costs are not a substan 


tial proportion of tota, cost at pre ent, 
f 


thi ict mportant mainly in permit 


a 
ting smaller shale particles (better heat 
transter) tor processing 

It is obvious that the greatest savings 
must be sought in the retorting and 
initial refining steps. These two steps 
must be considered together since it is 
primarily the retorting process which 
determines the shale-oil characteristics 
to which further refining processes 


must be tailored 
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ub 


stantial improvements in retorting, as 


turther 


Little hope is held for 


conducted in vertical retort lhese re 
torts in their present torm | Umon Ol 
or Bureau's gas-combustion desigi ure 


thermally ethcient and = require little 


water. They produce about as rapid a “~ 
heat-transfer rate as 1s px ble to at . 
tain, consistent with viel ind process nm Une une relationship t h, e parent 
economics (¢.g., crushing costs vs. pat fuel industry as 1s the petrochemical in 
alae dustry to petroleum refining The im 

portance of such a by-product ndustry 
REFINING cannot be ignored, however 

Shale petrochet il rm othe 


order to effect additional eco- ' 
In range > cents to $1.00/lb., ewen if only 


evel ly ¥ 
etorting a il ehning, ‘ 
- or 2 of a total shal melustry out 
it is desirabl i ible, to (a nm 
put can be a tremendous economic tactor 
crease throughput rate substantially 
in reducing cost of the primary fue 


ib produce i pipeline crude directly 


product Thu obviou vhen it is 


from the retort ml (« reduce nitrogen 
ro lered that the fuels the ‘ ell 
ntent of the 
‘ only thy inge of 1 t > went 
resulting shale | appreciably Murphy nd Thorne (2) of the Bu 
More fundamental data on the nature - 
reau i it i ‘ ive 
of oil shale is required before the above . , 
ducted res ! igh -temperat 
ov } tlernpter Stru 
improvements cat ea ‘ 000-1.654 
ture studies on the organic matter n . 
vhich leads to large yield iromat 
order to determine its chemical nigu 
gal wnzene at t ot 
ration, are still orely acking The 
wal. /ton shale at 1,450° | und lighe 
character of the oniginal nitrogen, sul 
; petre eum ih. ethylene pro 
tur im oxygen complexe ire till not 
pvlene me butadiene tor | 
understood. The chemical and physical 
ha naturally attracted lve itt 
relation hip of organic matter and in 
i the Dow Chemical Cor par now a 
organic matrix are still unknowr 
! i The hate rom 
Knowledge along the above lines 
} le i the 
might well lead to improvement f the 
type ought kor example, il the nitro 
proce ing te va inte 
cy to be pri om 
g., 
centrated in one particular form of Ker et we lane ¢ 
gen (perhay i port } » clear elu the 
efforts could be direct toward : 
iment woture ‘ 
ul reaction ‘ ned pe fically 
t 
cle troy u h omplexe 
Another example found the 
prot lem of catalytic activity of the in 
organic matter present The surface : 
areas estimated to date for pent ale 
t ate us beet 
tivity from this ource, but these areas ' 
pite of ‘ fat 
are not know: wit an wccuracy 
‘ ite ind] pr met ‘ ie 
Cracking-catalyst activity would appear 
‘ re 
not to be of an acid type, but aromatiza 
tion, cyclization, and the ke ght per 
occur and be intensified. Whether spe 
cifically desirable ita can 
Literature Cited 
he enhanced (e.g vy pretreatment of 
the use of additive . rill a matter |. Guthrie, 6, and H. M Thorne Encyclo 
or neculatior \ recent p stent how pedia of Chemical Technology Vol. 12 
ion 
eve! makes cla "7 slong these line p. 207, Interscience, New York 1954 
using mit eral acids 2. Murphy, W., and H. M. Thorne, Minutes of 
M iny more exa I le« mprove industry Bureau of Mines Oil Shale Con 
ments could he « ted iffice it ft tate ference lLarame Wyoming August 
however, that only msiderabl ore 1954 
fundamental research in provide ar 3. Notional Petroleum Covwncil Sy nthetn 


Fuels Production Coste October 15 
1951 

“Shale Petrochemicals” 4 Rubel, A. Oil & Gos Compact Bull, 14 
No. 1, 24 (1955 


wers to these pr yhlem 


5. U. S. Bureow of Mines Annual reports 
paper so tar to the use of oil nate ’ 
Oil from Shale 1950 to 1955) 
a primary raw material for the chem 
ony com c Pe t 
cal indu y Fr an econon pot Presented at AIChE. meeting, Glenwood 


of view it would appear, in the light of Springs, Colorado 
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a 
= wiledge that uch chemical 
: i es must be of primarily a by-product A 
_ 
| 
j 
4 
4 


he production of oil frota shale ante 
dates the 
wells by about twenty years 


production of oi from 


When the 


latter production was developed, there 
were about fifty plants in the United 
States producing oil from shale and 
many similar plants in Europe, notably 


in Seotland and branes This industry 
was unable to compete with the oil from 
well Those few plants that 
prior to World War IL were located in 


tonia and Manchuria 


urvived 


Scotland, | 


shale 


oil production in the United State have 


The considerations regardmg 


concerned with the shale 
Picance Creek 


heen largely 
deposit of the Basin ot 
northwestern Colorado, which extend 
1,000 square mule It 
most concentrated fuel 
vorld. Potentially 350 
billion barrels of oi] are contamed im 
thi hale depo it 
proximately 500 ft, in thickness at an 
elevation of 5 to 8,000 ft. 


huge 


over an area oft 
probably the 
resource m the 


which averages ap 


| x ploitation of thi Colorado 


hale reserve depend upon the com 


bined economic solution of mining, re 
torting, and refining of shale and shale 
oil, ‘The Mines has effected 
an important advance im the successful 
shale in its demonstration 


Rifle, Colorado (7, . 
a typical 


Bureau of 


of 
mine near 
It ha 
commercial shale mine can produce ap 
proximately 20,000 tons of shale /day 

In the United States 
thought and effort have been given to 


heen estimated that 


con idet able 


the development of improved techniques 
for shale retorting and a variety of re 


torts has been proposed (3) 


Development of Union Oil Retort 


Development of the Union Onl retort 


was carried out im conjunction with 


tudies on a variety of earlier 


These 


econo 


hale-retorting methods 


Based on paper presented at A.I.Ch.E. meet 
ing. Glenwood Springs, Colorado 
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Fig. 1. Photograph of Union Oil 
Co. shale retort pilot installation. 


FROM 


Clyde Berg 


emphasized the importance of econom 
ically handling the large quantities of 
heat which must be added and recovered 
from the shale in the course of retorting. 

Many of the existing 
methods of shale retorting employed in 


previously 


direct methods of heat exchange to raise 
the temperature of the shale and con 
dense the products of retorting These 
designs led to high initial capital invest 
ments, frequently exceeding $3,000 bbl 


of daily capacity Associated with this 


ADVANCEMENTS IN 


FUEL PRODUCTION 


OIL SHALE 


Union Oil Company of California 


high investment cost, most of the earlier 
shale-retorting processes incurred large 
utility requirements, necessitating huge 
quantities of cooling water, and fre 
quently utilizing all the gas product 
from retorting, as well as some of the 
oil, in their operation 

Only the most economical means tor 
effecting heat transfer to the raw, in 
coming shale and highly efficient heat 
recovery from the discharging clinker 


can result in low-shale-retorting costs 


PLOW vE 
Stace +4 00. 
vewr 
PLOW 
rs! 
rar 
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ano ease 
ae £08 COOL 
A 
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| 
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“Lut Out on 
a4 
HYOMAULIC PISTON FEED 
f ose 


Fig. 2. Schematic of Union Oil Co. retort 


Chemical Engineering Progress 


W 
: 
| | 
January, 1956 
ry 


Table 1.—Retorting Plant Performance 


Shale feed, tons/cd 20,000 


Shale oil product, bbi./cd 13,125 
Gas production (dry, total), M std.cu 

ft. /ed. 270,000 
Shale ash, tons/cd 12,500 


Air rate to kilns, M std.cu.ft 203,000 
cd—means calendar day. 


Table 2.—Properties of Shale 


Gravity, A.P.|. at 60° F 20.7 
Sp. gr. at 60°F 0.930 
Distillation (50 mm. vac.), ~ F 
Initial 402 
10 536 
20 622 
30 692 
40 764 
50 814 
60 836 
70 865 
80 889 
90 Cracked 
Water, % 0.1 
Ash, wt. % 0.03 
Conradson carbon, % 4.57 
Viscosity, $.S.U. at 100° F 223 
Viscosity, $.S.U. at 210° F 46 
Pour point, * F 90 
Sulfur, wt. % 0.77 
Nitrogen, wt. % 2.01 


Table 3.—Composition of Gas Produced in 
Retorting of Shale 


component mole % 
Air 2.0 
Nitrogen 57.5 
Argon 0.6 
Carbon monoxide 47 
Carbon dioxide 29.7 
Hydrogen 2.2 
Sulfide 0.1 
Methane 1.0 
Ethylene 0.6 
Ethane 04 
Propylene 05 
Propane 02 
Butylene 0.3 
Butane 0.1 
Pentenes 0.1 
100.0 
Avg. mole wt 32.44 
Gross heating value 83.3 B.t.u./std.cu.ft 


Table 4.—Inspections of Shale Oil 
Coker Distillate 
Gravity, 32.6 
Nitrogen, wt. % 1.47 
Sulfur, wt. % 0.74 
Engler distillation, F 
Initial We 
10 337 
30 440 
50 524 
70 582 
90 654 
Max 713 
Recovery, % 98.0 
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SHALE i A 
SEPARATOR i 
ROT NE GAS 
8 Were > 
MIST ENTRAINMENT 
,EPARATORS 


Be 
ot 
~ 
~~ N AY KILN 
5 SO Gey HYDRA NIT FOR 
HALE KILN PE RATION 


Fig. 4. Plan of 20,000 ton/day shale retorting plant showing arrangement of retorts 


Use of an external source ol cooling t 
reduce the tet perature the asl ind 
the products of retorting is undesirable 
because of the magnitude of the heat 
load, as well as the touling 
problem which must be contended tl 
in maintaiming effective heat transter 
urtace 

The Union Oil retorting proc en 
ploy direct eat excl between high 
temperature flue gas employed tor re 
torting and the shale being processed 
Jecause of the large surface of shale 
available tor heat transter, effective 
heat exchange is realized and a high 
thermal efficiency is obtained for the 
over-all retorting operation. The prod 
ucts of retorting are condensed directly 
on the raw, incoming shale, thereby 
eliminating the need for cooling wate 
and essentially all outside utilitie 

The residual carbon remaining on the 
shale after retortine constituts nom 
portant source of fuel both for mat 


tenance ot the retort nig Oo 
i oft 
arbor res ver 


a 
Phe 


in useful form by 


energy of 


operation occurring in the retorting kilt 


simultaneously with the 


yare moll vase p 


retorting prov ‘ i uly i! 


duced in 


iry fuel source 


The Oil Company indertes 
retorting 
| 


trated 


(4, 


method wa publicly demor 
ina w 
6) 


This retorting unit employs countercurrent flow 
of shale and air in a kiln utilizing bottom feed 
The ash and 


countercurrent heat exchange by the incoming 


of solids clinkers, cooled by 


shale, ore removed overheod and the oil drained 


from the bottom of the unit. The oil is distilled 
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by a downward flow of heat furnished by com 


bustion of the residval carbon on the shale 


The heat oveoil 


for 


clinker near the top of the kiln 


able from combustion of the stack gases 


exceeds the power of the plant. Almost perfect 


heat exchange is obtained in the units since the 


incoming air is preheated by the spent hot 


clinker and the products of distillation are con 


densed on the cool, incoming shale 


Commercial Shale Retort Detail 


Detail the contimuou Ohl 
hale retort (photograph bigure 1 and 
diagram eveal that the unit 
a cyl rical kal th a 

iu operate | derteed mechat 

Movement of the gronular shale is upward 
through the unit with overflow at the top 


Clinkers are removed by a hydraulically actu 


ated plow mechanism and tall into an ath 


disposal chute 


gradually upward minimizing restriction to 
movement. The shale kila employs on externally 
finned retorting section with cowling to direct 


air flow over the fins and control shell tempere 


ture. A secondary stock draws the ai thr 


the cowling ‘section Cooling of the 


this arrangement is designed to eflect a maxi 


mum metal temperature of 750° Ff 


ing zone A conicalslotted section below the 
retorting section effects the separation of the 
oll and gas from the shale bed. A cooler sur 


rounds this section and the gas is 


from this by a rotoclone blower 


The feeding mechanism ot the base of 


is so constructed thet ony fines 


through the grate return to the feeding piston 


and ore reintroduced into the unit 


the gas and oil collecting housing from plugging 


due to accumulation of fines 


anism is filled with oil to a tevel just 


the slot edges, providing a liquid seal 
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The sections of the kiln expand 


pugh 


shale by 


at the burn 


withdrawn 


the 


falling 
This prevents 
The feeding mech 


below 


which 


4 


shale oil 
‘ 
“GAS BLOWER — 
_&§ 
P 
q 
| 
Cs 
| 
shale on | r va toyvether ‘ 
t 
d 
. ‘ea 


prevents the blower from pulling air in through 
the feed hopper 


Retort Operation 


Operation of the shale kiln is entirely 
automatic. The flow of air is controlled 
by an automatic-flow-control system. A 
temperature controller actuated by ther 
mocouples the shell of the 
retort maintains the burning section ap 
proximately 3 ft. below the top of the 
kiln by control of the feeding mechan 


located at 


ism 
The retorting section may be divided 
into three zones: in the top zone heat 


exchange between incoming air and hot 


clinkers is effected; in the lower portion 
of thi top zone combustion of the car 
bon residue on the clinker is effected 
10 
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Fig. 3. Typical temperature profile in fifty 


ton/day shale unit 
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Table 5.—Coking and Hydrogenation of 
100,000 bbi. Crude Shale Oil 


Shale retorted, tons 152,300 
Retort gas, M sid.cuft 2,056,000 
Ash, tons 95,100 
Refinery gas, M std.cu.ft./(1,060 net 
B.t.u./std.cu.ft.) 51,000 
Jet fuel, bbi *51,500 
Diese! fuel, bb! *33,500 
Coke, tons 2,360 
Ammonia, tons 124 


Sulfur, tons 86 
Total liquid ref. prod., bbl *85,000 


w 
Table 6.—Refining 100,000 bbi. Crude Shale 


Oil with Coking, Hydrogenation, Reform- 
ing, and Catalytic Cracking 


Shale retorted, tons 152,300 
Retort gos, M std.cw ft 2,056,000 
Ash, tons 95,100 
Refinery gas, M std.cu.ft./(1,060 net 
B.t.u./std.cuft 50,100 
Gasoline, bb! *50,700 
Diesel, bb! *26,050 
LPG, bb! *3,570 
Fuel oil *1,200 
Coke, tons 2,360 
Ammonia, tons 184 
Sulfur, tons 86 
Total liquid ref. prod., bbi *81,520 


and produces flue gas with a tempera 
ture near 2,000° F. This flue gas 
gresses into the second zone, termed the 
retorting zone, wherein the oil is educted 


pro- 


The mixture of shale oil 
and flue gas down 
ward into the third the 
condensation zone, where the incoming 
heated and the product 


from the shale 
vapors progresses 
zone, termed 
green shale is 
of eduction 
The temperature of the exit oil and gas 
from the kiln approaches 


the shale being charged 


are cooled and condensed 


within 20° of 
A typical tem 


perature profile of the shale kiln is 
graphically illustrated in Figure 3 

It has been estimated that a typical 
commercial mine can produce approx! 
mately 20,000 tons of shale /day The 


retorting plant designed to handle this 


production of shale will employ a battery 


of retorts, each having a capacity of 


1,000 tons of shale/day. In Figure 4 1 
given the plot plant of a commercial 
retorting unit of this capacity. It will 
be noted that the gas-handling system 
of this unit will be centralized, as well 
as that of the hydraulic power-supply 


equipment 


Retorting Plant Performance 


Table 1 shows yield data for a typical 
operation ot a shale-retorting plant 
of shale /day and 


7 he hale oil 


produced from the Union type underteed 


processing 20.000 ton 
averaging 30 gal./ton 
retort is characterized by relatively con 
stant quality with little variation due to 
fluctuations in conditions 
Typical properties of the 
Table 2. Of particular interest 


are the exceptionally low water and ash 


operating 
shale oil are 


given in 


contents of this crude shale oil, averag 


ing 0.1 wt. % for the former and 0.03 


the latter. Gas 


wi tor produced 


retorting of Colorado shale amounts to 


13,490 std.cu.ft./ton and has the com 
position given in Table 3. The ash pro 
duced amounts to 62.8 wt. % of the 
fresh shale. Heat efficiency of the re 


torting operation is very high and the 
total energy requirements for operation 
of the of the 


gas yield and less than 2% of the energy 


retort amount to only 7% 
value of the total retort production 


Coking of Shale Oil 


refining ot 
the 
with 


the 
to adjust 
consistent 


As the first 
hale oil, it i 
boiling 


step im 

necessary 
that 
volume demand. An 
79.6 vol. % 700° F. end point 
be obtained in the coking 


range to 
fuels in over-all 
vield of 


distillate cat 


of crude shale oil. Table 4 gives the 
boiling range and inspections of the 
coker distillate. In a comparison of the 


characteristics of the crude shale oil 


given in Table 2 and those of the coker 
distillate 
a substantial 


it will be noted that although 


change in reduction in 
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boiling range is effected, only minor re 


ductions occur in the nitrogen and sul- 
fur content. 

In the course of coking of shale oil, 
methane and 


utilized 


substantial quaritities of 
ethane are produced which are 
for the production of hydrogen by re 
This hydrogen is 
reining 


forming with steam 
the 


In Figure 5 a flow sheet i 


consumed it ubsequent 


step given 


of the coking operation and hydrogen 


produc tion carried out as the initial tep 
refining ot hale oil It 
that the coker distillate 1 
light and heavy distillate, 


in the will be 


noted 
tionated into 
the light distillate being 


in the gasoline 


range and the heavy distillate being in 


the diesel range. 


Upgrading of Heavy Coker Distillate 


Che upgrading of coker distillates of 


hale oil requires removal of organically 


combined sulfur, nitrogen, and oxygen, 


as well as the ituration of highly ole 


finic and reactive hydrocarbons 


This can be effected by catalytic refining by 
the cobalt-molybdote process (7, 8) of the re- 
cently announced Union Oil Company process, 
Unifining (9 In this the above 
contaminants are converted into hydrogen sul- 
fide, 
the olefins 


operation 


and water. Hydrogenation of 


but under the 


ammonia, 
in the stock occurs, 
conditions normally used, essentially none of the 
aromatics present are hydrogenated. Conversion 
of the sulfur, nitrogen, and oxygen compounds 
to saturated hydrocarbons and inorganic by 
products occurs by the cleavage of carbon-sulfur, 


bonds 


bonds are 


carbon-nitrogen, and carbon-oxygen 


Essentially no carbon-to-carbon 


broken 


Figure 6 represent the flow sheet 
of a Unifining plant treating shale 
oil heavy coker distillate It will 
be noted that before entering — the 


catalyst-containing reactor of this refin 


ing plant, the heavy coker distillate and 


recycle hydrogen are preheated by heat 
exchange in separate exchangers 
against the hot reaction product The 


exothermic heat of reaction obtained in 
the 


sufficient magnitude 


treatment of coker distillates is of 


to make the process 
independent of appreciable furnace pre 
heat requirements, except during startup 
Hydrogen sulfide and ammonia 


removed by ab 


periods, 
in the recycle gas are 
sorption at reaction pressure. Regenera 
tion is accomplished by adding air to 
an inert stream of combustion gas which 
is circulated over the catalyst by mean 
of a blower. Inert gas for this purpose 
burning tuel gas in a 


The product of refining 


1s generated by 
spec ial furnace 
in this operation meets the specifications 


of premium diesel and jet fuel 
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Refining of Shale Oil 


The refining steps and techniques now 
known (&, 10) tor the upgrading ot 
shale oil can lead to premiun diesel tuel 
jet fuel, and motor fuel. By carrying out 
the coking of crude shale oil, followed 
by refining of the full range coker dis 


tillate approximately 859% over-all 
liquid yield of premium high cetane 
diesel fuel and jet fuel obtained. The 
sequence of these operations presented 
in the flow sheets given in Figures 5 
and 6 ( set Table 5 The 
stock derived by the above sequence 
of refining teps are directly use 

ful as military fuel For civilian use 


however it 1 desirable that a high 


octane motor va olime be produced 


rather than jet fuel, and it ts not es 
sential to produce high cetan diesel 
fuel Io meet domestic requirements 
it is preferable to carry out coking of 


the crude shale oil, as illustrated in 
Figure 5, followed bw Unifining of 
the heavy coker distillate imilar to 
Figure 6, together with cobalt-molyb 
date reforming of the light coker distil 
late, as illustrated in Figure 7, followed 
by catalytic cracking of the hydrogen 
ated heavy coker distillate and blending 
of gasoline stocks in existing refiners 
near the population centers. Table 6 
gives the products derived trom refining 
100,000 bbl. crude hale oil by th 
method. It will be noted that an over-all 
yield of 81.5% in liquid products is ob 
tained by this refining sequence and that 
the gasoline middle boiling ratio is 1.95 
corresponding to the national average 
Inspections of the products are equal or 
better than those of conventional petro 


leum products currently marketed 


Application of the Hyperforming Process 


4 distinct advance in the refining ot 
inferior gt tock Wat made when 
the Union Oil Company announced the 
Hyperforming proce (10, 11) Phi 
is a reforming and refining pro 
which utilizes a moving bed of cobalt 
molybdate catalyst and which is suitable 
for the refining of high nitrogen, high 
sulfur gasoline tocks trom shale oil 
Santa Maria crude, and other inferior 
stocks 

The Hyperforming proce permit 
the refining of blends of straight-run 
ya oline ind ubstantial quantities ot 
high nitrogen, high sulfur distillate 
from shale oi] and high-sulfur crude 
The efficient exchange of hydrogen be 
tween the straight-run gasoline and the 
inferior stock permits refining without 


the requirement Of « utside hydroget In 


the Hyperforming operation the hydro 
ger liberated in dehydrogenation ol 
naphthenes to aromati reutilized 


within the reactor to eliminate quan 
tities of nitrogen, sulfur, and oxy 
gen in the inferior stock. Olefins are 
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saturated as well. The features of thi 


process open the possibility of refining 
incremental quantities of shale oil in a 


refinery where traight-run gasoline 


tocks are available without the yenera 


tion of outside hydrogen 


Economics 


During 1951 a. petroleum industry 
made of the production of 
of the National 


const) 


survey wa 
hale under the 
Petroleum 
tuted the 


auspices 
Thi 


extensive 


Council tudy 
and thorough 
hale oil date 
tucdy of the hydro 
ible 


work wa 


most 
evaluation of made to 
(12) It 
genation of coal as a po 


vided among forty 


included a 
mirce ot 
ubdi 


ynthetic fuel 


even men of indu 


try who were experts on synthetic fuel 
More than 190 
were held at an estimated cost to indu 

$300,000. The this 
Petroleum Council study have been pub 
lished (173) 


here in the 


processe meeting 


try of results of 


lout are not reproduc ed 


interests of brevity They 


how that the production of oil from 


hale is our most attractive source of 


ynthetic fuel and warrants continued 


attention by the petroleum industry 
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INTEGRATION 


important company 
has 


According to 


he pace ol 


and acquisitions been 
1949 


Commission's “Re 


mergers 
accelerating since 
the Federal Trade 
port on Corporate Mergers and Acquis: 
tions,” the number in 1954 was three 
times that of 1949 and just slightly less 
than that for 1946 and 1947—the post 
war merger peak 

Merger activity by firms in the chemi 
cal group was the third greatest of any 
industrial group, exceeded only by the 
and the food 


nonelectrical machinery 


and kindred products industries. From 
1948-1954, in the chemical industry, sev 
firms acquired 168 other 


most active acquiring firms in the 


enty-three 
he 
chemical field included Olin-Mathieson 
Food Machinery & 
American Marietta, Allied Chemical 
National Lead, General Tire & Rubber 
and International Minerals & Chemical 


torden, (Chemical 


Thus a merger trend, and one point 
ing in a good many cases toward inte 
gration, think that it 
would be generally agreed that the trend 
in the chemical industry has been to 
ward integration for time. The 
urge is to diversify and expand and, in 
the the 
pany's This is 
the 


can be seen I 


some 


process, to strengthen com 


competitive position 


sound so long as it does not place 


diversifying company in destructive 


competition with its own customer 


In these instances where integration is 
desirable it should not be regarded as 
a short-term expedient, capable of solv 
ing, say within a year, long-existent 
problems or of bolstering a weak finan 
Rather should it be 


long range 


cial picture con 


sidered a objective with 
looking to 
het 


Such plans must con 


carefully formulated plan 
ward new products, new processe 
ter distribution 
goals for 
the 
pecial quali 


a broad sense 
inteyration At 
company s 


sider, in specity 


diversification and 
time the 


tres must also be evaluated in order to 


same 


capitalize on them 
When these 


made, the search for the 


have been 


company 


evaluation 
new 
This can be cat 
the market 
research and development group follow 


or product can begin 


ried out, for example, by 
ing the pattern defined by top manage 
ment. Llowever, since the final decision 
and heads 


they should be prepared to weigh cer 


action rest with company 
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factor. besides purely economic 
There is the 


be counter to 


tain 
ones need to avoid moves 
which might antitrust 
legislation and to consider the personal 
or human side of Thought 
must be given to the problem of prin 
the enlarged 
to personality clashes, to pen 
to the different objec 
of the merged companies. Not all 
resolved, and 


integration 
cipal executives in new 
company 
sion funds, and 
tive 
these problem are easily 
some may require not only a high ordes 
of diplomacy and tact but also months 
ot tin 

As chemical compamies integrate ver 
raw material sources, 


tically towards 


move closer to ultimate consumers, or 
expand horizontally into other tacets of 
the the 


widens and the need for new plant be 


industrial picture, ales base 
comes greater, Capital expenditures for 
the chemical and allied products field in 
1955 $1.2 billion, or 


just under 1954 expenditures 


are estimated at 


Because the supplying of money, or 


arranging to secure it from a diversity 
also desirous 


com 


of sources, ts a business 
bank 


and 


investment 


others are in 


ot expanding 
panies, imdividuals 
creasingly involved in the steps leading 
to mdustrial company mergers or ac 
Whereas thi 


new, it ha 


financial activ 


accelerated 


qui 
been 
the 


clients or prospective clients 


ity is not 


to keep in desires of 
Obviously 


been greatly 


step Ww ith 


have 
and the 


many 
facilitated 


recent merger 
thereby large sup 


plemental expenditures required have 
been arranged for expeditiously 
detail 


integration 


Suppose we consider im son 


everal of the reasor 


The examples selected are by no means 
ind the 


instance leading to integration may not 


all-inclusive objectives in each 
I have interpreted them 


official 


be exactly as 


Obviously only the company 


and their close business associates would 


have the complete story in each in 


stance 


Reasons Behind the Desire to Integrate 


1. To improve 
¢.g., production of elemental 
a manufacturer of phosphates so that a con- 


raw material position, 
phosphorus by 


tinuing supply of phosphoric acid will be avail 
able for conversion to end-chemicals 

2. To strengthen competitive positi by 
utilizing more than one process to produce 
basic raw materials or intermediates, eg 
ethylene glycol production by both the chlor 
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hydrin and oxidation processes using ethylene 
as the starting point; e.g., acetylene production 
from calcium carbide and by controlled oxida- 


tion of natural gas 
3. To improve competitive position through 
better distribution. This can result from: 
(a) upgrading basic products to enable cap- 
turing a new class of market eg. an 


acetylene manufacturer recently elected to 


purchase @ company making vinyl acetate 
the acetylene raw material can thus be up 
graded one step and the new owner can 
participate in the plastics industry as « 
basic supplier 

(b) acquiring a substantial user of « com- 
mercially important product or group of 
products eg., the purchase recently 
of a producer of wet process phosphorix 
acid and derived phosphates by a major 
manufacturer whose product line included 
sulfuric acid, soda ash, and caustic soda 
This acquisition afforded both integration 
and diversification 

(c) acquiring a marketing unit whose needs 
then can be supplied completely or partially 
by the buyer's manufacturing facilities 
€.g., recent purchase of an ammonia dis- 
tributor by an oil company subsidiary pre 
paring to erect and operate an anhydrous 
ammonia plant 

4. To take advantage of raw materials avail- 
able to one company and of technology and 
marketing experience available to a second 
through forming a jointly owned subsidiary. 

5. To make a better profit on available 
starting material which could be a source of 
chemicals e.g., decision by a natural gas 
producer to make ammonir and related prod 
ucts rather than restrict himself to selling the 
natural gas for pipeline transmission; e.g., 
consideration by two natural gas producing 
companies of constructing and operating 4 plant 
to produce ethylene which in turn would have 
been marketed to chemical manufacturers 

6. To utilize by-products or otherwise waste 
materials eg. 
classified as part of the chemical industry have 


companies not usually 
undertaken chemical activities. Steel companies 
produce ammonium sulfate and coal tar crudes 
such as benzol, toluvol, xylol Some of the 
steel companies make intermediates of their 
crudes. Meat packers have become the source 
of special types of pharmaceuticals 


Occasionally integration is achieved 


m a company by rever ny it tradi 


tional pattern of expansion or diversifi 
cation AY example can be noted in the 
National D tiller plan to become an 


increasingly important basic unit in the 


chemical industry by which it has di 
vested itself not only of some of its 
liquor ubsidiaries but also ot les 


closely related egments ot { S. Indus 
trial Chemicals as well. Concentration 


thus is being achieved on products from 


hydrocarbor including ammonia and 


related chemical polyet! viene and the 


inntue CHEMICAL INDUSTRY 


Richard B. Schneider 


Although much can be written on the 


advantages of integration there ire 
occasions when it may be iva ig 
eous Generally, compan trive to 


avoid competing directly with their cu 
tomers, thus soda ash producer © tat 
have not gone into the vila 
Pittsburgh late 


Glass Company has integrated its activi 


Conversely, though 


ties by producing a substantial portion 
of its own ash requirements through 
Columbia-Southern Chemical Corpora 


tion. In casting about for a measure 
with which to gauge the extent of an 
industrial company entry into field 


dominated by its customers, | am led to 
think that size hence 


trength, is more than ever the guile 


all-around 


post tor a company action 

Che larger the company the more it 
can afford to gamble on the outcome 
ot competition with customer its own 
goal being the higher protit: margin 
attainable on upgraded products sold to 
the ultimate consumer and the greater 
control which can be exercised over the 


use of the component part Small- and 
moderate-sized companies would be ill 
advised to take the risk unless a unique 
combination of circumstance exist 
which would provide for example 


strong patent protection and an assured 
market position for sufficient time to 
enable satisfactory payout of thre re 
quired investment 
Integration can however, be carried 
to extremes with the result that ex 
of capital are invested 


hic h 


cessive amount 


in facilities to produce chemica 


might more advantageously be pur 
chased. Volume products are frequently 
involved ne might co inv 


chloride 


the users of polyvinyl chloride have de 


monomer nee a number of 


cided to construct plants to make therr 
own polymer. Conceivabl the ould 
make the monomer, too, but that woul 
then mean hav ng a tarting materia 


either ethylene or acetylene and hydr: 


gen chloride Since chlor ne producer 
have equipment already in operation at 
since ome either have et! ‘ i 
acetylene or could secure thes« dt 
carbons readily, their costs for me met 


in quantity should be lower than those 
attainable by a newcomer, even thoug! 


he were to buy his chlorine rather thar 
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Empire Trust Company, New York 


tall a plant to make | ‘ net 
ree g compat ure ul litig est 
mates on yl chloride 1 er 
with modest capacity tor i tallation by 
mall resins manutacturers or tabrica 
tor but it seems that tor a relatively 
mall present or prospective producer ol 
polymer to teel that he nal 
come a pro ucer of Thonote carry 


ing mtegration a 


tep tin it pet 


inexperienced companie nto the che 
cal busine it a pomt where they may 
well have dithculty competing 

With en pha ot and 
with large companies constantly seeking 
to umprove their competitive p thon 
through acquisition there l i trong 
nd continuing opportunity tor the « 
tablishment md growth of pecialty 
compan lhe attraction, other than 
independence ol operation ‘ pital 
gain which the organize can take by 
elling out alter a lew veut ti i large! 
unit m the chemical or relates proce 
industrie Ingenuity and agwere ive 
re can command an even greater ult 
mate reward undet present busine col 
sitions than when le thought im!) 
tort ire viven to diversificatio ind 
expansiol Dhere are wlequat fund 
ecking advantageou mvestment tre 


quently with a preference tor long-term 


gain rather thar immediate 

Thu individual vith the necessary 
hackground and experience and with 
vell-thought-out projects need not lack 
ior careful hearing i the financial 
community This is a healthy tuation 
because the chemical indust thrive 

on change and new development and 


there must be a steady flow of new idea 
ind project 


Integration in the chemical mdustry 


both a challenging topic for discussion 
and certainly a tatement of tact ‘ 
curity analysts continue to agree that 
the qualities inherent in a good chen il 
company make for a more ray wth 
pattern than can be tour ele ere 
Integration, diversificatun 
Collective 
sly planned, the ent a 
higl ieceptal incl wse 
dustrial a well a in lua 
progtre 
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se of sieve or perforated plates in 
U large-scale absorption and distilla- 
columns has gained wide accep 
recent years. Some of their 
advantages bubble-cap 
hardly need experimental confir 
One of their strongest attrac- 
tions as shewn by Jones and Pyle is 
their low initial cost (10). Moreover, it 
is expected that hydraulic gradients on 
small. Since 
bubble-cap trays offer resistance to the 


tion 
tance m 
obviou over 
trays 


mation 


sieve trays are caps on 
flow of liquid across the tray, large hy 
draulic gradients are often encountered 
On sieve trays, however, the only resis 
tance offered to liquid flow is that of 
This condition 
requires only small hydraulic gradients, 
even at high liquid rates. Of particular 
that plate efficiencies of sieve 
No com 
prehensive studies of their mass trans 


the rising gas bubbles 


interest 18 
trays are reported to be high 


fer characteristics have been published, 
(1) 


and (J2) report stability and pressure 


however, although recent papers 
drop behavior 

work with bubble-cap trays 
has suggested that sieve trays could be 
used profitably in distilla 
tion A characteristic — of 
extractive that 


transfer 


Earlier 


extractive 
common 
most ot 
lies in 


systems 15 
the resistance to mass 
the liquid phase. For such a case, high 
liquid retention time on the plate is de 
Further, 
vapor-liquid equilibrium re 


demand large 


irable for optimum efficiency 
favorable 
solvent 


quirement con 


centrations in the liquid phase, which 
results in high liquid loading for these 
This 
which gives a low hydraulic gradient 
Work by Remer, Field, and others (75, 
with cap faces spaced 4 in. apart gave 


columns requires a tray design 


showed caps 


the lowest hydraulic gradient and lowest 
linear liquid velocity of any bubble-cap 


design ; and in spite of the wide cap 
spacing, efhciencies were also the great 
est. Sieve trays, however, allow an even 
hydraulic lower 


lower gradient and a 


Details of experimental apparatus are on file 
(Decument 4766) with 
tions Project, Library of Congress, Washington, 
D. C. Table 2 is also on file. Photoprints are 
obtainable by remitting $1.25 of $1.25 for 
microfilm. These data are also available from 
the authors 
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liquid-film efficiencies 
on sieve trays 


Alan 8. Foss and J. A. Gerster 


Because the liquid 
at every poimt on 


linear liquid velocity. 
is aerated completely 
the tray, sieve-tray performance should 
be superior to that obtained with a 
tunnel cap tray. 

Because the resistance to mass trans- 
fer in extractive systems lies predomi 
nantly in the liquid phase, a system hav 
ing liquid-phase 
chosen for study. It was recognized that 
the results obtained with such a system 
would be useful in the prediction of 
any other 
Also it was presupposed that 
the greatest difference between action 


only resistance was 


liquid-phase efficiencies of 
ystem 


on bubble-cap and sieve trays would 
occur in the liquid phase. The absence 
of bubble caps would presumably permit 
a greater degree of liquid mixing on 
the sieve tray, whereas it was thought 
that the path of the vapor 
through the liquid wolud be the same 


passing 


on both bubble-cap and sieve trays 
The system oxygen-water-air was se 
lected to measure liquid-film efficiencies. 
Oxygen was stripped from oxygen-rich 
water flowing across perforated plates 
by atmospheric air passing up through 
the plates. The solubility of oxygen in 
water 15 
of the 
operating lines large 


very small, making the ratio 
slopes of the equilibrium and 
When this is the 
case, the resistance to mass transfer in 
the gas phase is negligible compared to 
the resistance in the liquid phase. In 
addition, the fairly simple analytical 
procedure for accurate determination of 
dissolved water also a 


oxygen in was 


factor in the selection of this system 


Experimental Equipment 


The perforated plates used were ‘4q in 
thick having holes %q in. in diam 
to give total hole areas of approximately 


spac ed 


4, 8, and 11% of the total tray area. It was 
felt that the “g@-in. hole size was inter 
mediate in the range of hole diameters in 


trays with less than 
4% tree area would not permit gas through 
puts comparable to those used in this study 


industrial use. Use of 


without excessive gas pressure drop. Trays 
having free areas above 11% were difficult 
to maintain in stable operation in that en 
trainment of water in the air and passage 
ot water through the perforations often 
hecame excessive 


In all but a few the length of 
liquid travel on the plates was limited 


to 18 in. Tray lengths longer than 18 


cases, 
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liquid 


contact times so that liquid efficiencies 


in. provided exceedingly long 
above 90% were sometimes obtained. It 
was desired that the efficiencies remain 
below this value since it was difficult to 
determine accurately values of efficiency 
above 90%. Tray lengths less than 18 
in. were not used, for it was thought 
that any nonuniform conditions at the 
liquid inlet and outlet of the tray would 
constitute too large a portion of the 
active tray. The selection of an 18-in 
tray length was the best compromise 
that could be made among these factors 

Liquid-film efficiencies were measured 
with variations of liquid rate, gas rate, 
and outlet weir height. The operating 


range in which water passed down 


through the perforations was not inves 


tigated. This condition prevails at high 
outlet weir heights, high liquid rates, 
and low gas rates. No studies were 


made in the range of operation where 
Very 
low weir heights 
The stable 
said to lie 


entrainment became excessive 
high gas 


brought about this condition 


rates at 


range ol 
between 


tray operation 1s 
these limites 

were measured this 
stable operation by varying the was ve 


two efficiencies 


within range of 
locity through the perforations between 
45 and 79 ft./sec., with the use of liquid 
between 30 and 70 gal./(min. ) 

length) at 1-, 2-, and 4-1in 
The choice of liquid 


rates 
(it. ot wel 
outlet weir heights 


rates depended primarily on the choice 


of tray length and somewhat on tray 
stability Actually, it was necessary 
again to compromise in the selection ot 
both hquid rates and tray length. It was 
necessary to limit the time of contact ot 
the liquid with the gas so that the ett 


would not | 


per cent 
Yet a 


possible was desirable in order to 1 


crencies ot 


attained trav length as long 


mize the effect of any nonumiiorm con 


ditions at the ends of the tray. Use of 


liquid rates between 30 and 70 gal 

(min.) /(foot of weir length) on a tray 
18 in. long was satisfactory from th 
standpoint ot contact time ind en 


effects as well as tray stability 


Literature reporting sieve-tray pet 


formance is sparse. Recently Mayfield 
et al. (12) and Arnold, Plank, and 
Schoenborn (1) made valuable invest: 


gator of gas pressure dre p character 
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istics and stability limits of sieve trays. 
West 


perforated plates in a small 


Gilbert, and Schmizu (19) used 


diameter 


column in an attempt to determine the 
interfacial area available for mass trans 
fer within the frotl Few efficiencies 


ind Karim (173) 


were reported. Nandi 


investigated the effects of hole size and 
total hole area on efficiency in a 2'%4-1n 
diam. column but did not separate the 
operating variables sufficiently so that 


Stud 


ies of the entrainment characteristics of 


firm conclusions could be drawn 


sieve trays as well as a general treat 
ment of the effect of liquid concentra- 
tion gradients efficiency has been 
reported by Kamei and Takamatsu(//) 
Stone (17) reported efh- 


ciencies ofa 


on 
has recently 
ieve tray with 5 ft. of 
liquid The 
confined mostly to the str 
gen and carbon dioxide from water with 
air. Several 


used but the range of operating variables 


travel investigation was 


yping of oxy 


other systems were also 


investigated was quite limited 


Gerster et al. (5, 7 have demon 


strated the applicability of the 


addition 
phase re 
the 
Separation 


the 


of the separate liquid and ga 


transier in pre 


Stances to mass 
diction of plate efficiencies 
of the total resi 
liquid film and gas film greatly facili 
the analysis of 
mechanism of ma 


Phi 


necessity as 


tance into those of 


tate investigation and 
the 


operating tray 


transter on 
eparation ot re 
well as a 
the pri- 


variables affect the gas 


sist i 


convenience since changes in 


mary operating 

film efficiency in an entirely different 
manner from the way they affect the 
liquid-film efficiency. The efficiency re 
sults shown here may be converted to 


liquid-film efficiencies for the particular 
system in question by using the 
the Schmidt groups for the 
ter (5) 


ratio ot 
two system 
as described by Ger 
Ey, i 


The liquid-film plate efficiency 


defined as 
(1) 


For mixing ol 


the particular Case 


the liquid in the direction of liquid flow 
this quantity may be related to the num 
ber of liquid-film transfer units AN, 
This relationship is obtained by solving 
the foll ng equation resulting from a 
material balance of a differential el 
ment of aerated liquid dZ 


Zylds k,aZ r*) 


where Zn the total let gth of | qu cd 
travel in the active portion of the tray 
and Zp the height of the aerated 


liquid above the tray floor. Integration 


the entire tra leng gi 


over 


above relation 


It is realized that the 


V, and Ey, is not strictly 


ship between 


correct for an actual operating tray 


because the liquid 1s mixed to some un 


known extent At the present time, no 
satisfactory method 


to account for the effect of partial hquid 


has been deve loped 


4 


mixing on the calculated value of \, 
The true value of N, hes somewhere 
between that calculated assuming no 
liquid mixing and that assuming com 
plete mixing. Calculation of N; assum 
ing no liquid mixing was chosen because 


it was felt that th: madition would be 
closely approached n the range ot tray 
operation investigated 

Since Ny, is a more tundamental 


quantity than E,, correlation of results 


of previous investigations have been of 


N, rather than of E,. Gerster et al 
(6, 7) have shown that N, is directly 
proportional to the time of contact ot 


the liquid with the gas and proportional 


to the interfacial area available tor ma 
transfer within the foam. Results o 
the present work are correlated ane 
explained by similar method 
Apperetus 

Experimental tests were limited to hy 
draulic and ma transier measurements 
for desorption of oxygen from oxygen 
rich water by air at atmospheric pressure 
I he ngle-plate unit consisted of two cor 
tant-width thow channe 95 wle ard 
45 in. long into which variou eve ' 
perforated plates could be inserted. TI 
unt was orminally set up as a section ot 
a large split-flow tray, and details of cor 
struction have already been described im 
the literaturé (7) In the present worl 
the tw wies of the tray vere operated 
independently of each ther 

The perrorated plate used were tabri 
cated outside this laboratory by puncl 
ing holes in brass sheets ‘44 in. thick 1 hve 
holes were noted to be uniformly round 
iree of burrs, and sharp on one edge only 
the other edge having een ndented by 
unching An equilateral triangular ole 
pacing was chosen Table 1 marize 
he important dimensions. All plate vere 
nstalled level with their punched side up 
When the entire 45-in. length of the tray 
was not used, the perforat not needed 
vere ered with ache tap 
the wt ‘ ectwr tray va 
onfined to the port rn atel pre 
eding the outlet weir 


Experimental Procedure 
Prior to each day's operation the entire ex 


perimental unit including the bubble separating 


devices was flushed with water. This precaution 


removed any rust particles which might inter 


fere with the analytical procedures. The flushing 


water was discarded and operation began with 
the use of fresh tap water. Air, water, and 
oxygen flow rates were set at the desired volves 
Preliminary investigations determined a rote of 
oxygen addition to the water which would not 
give on extreme excess of undissolved oxygen 
ond yet would produce a fairly high dis 
solved oxygen concentration level of 15 to 16 
p.p.m. Higher concentrations of oxygen could 
not be obteined without resorting to elaborote 
meons of dissolving the oxygen. During opere 
tion the oxygen concentration in the holding 
tank remained close to the equilibrium value of 
investigations also 


about 8 Preliminary 


thet 40 min 


more 


showed of operation at constant 


flow rotes was then necessary for the 


system to reach steady state conditions 
All bubble separators were allowed to flush 


300 mi 


Liquid samples from both inlet and ovtlet weirs 


continuously at a rate of about min 


were withdrawn into the bottom of 300 mi. gloss 
stoppered 8.0.0. bottles 


The sampling rate, approximately 75 mi 


immersed in an ice 


bath 


min was slow enough to prevent the transport 


of minute oxygen bubbles into the somple bot 


tles. Samples of liquid were occasionally with 


drown in a similor manner from the floor of 


the operating tray af various points along the 
center line. No bubble separator could be used 
for this, however, and the sampling rate could 
exceed 30 mi 


not discontinued until 


in oll cases sampling 
was the 
sampling bottle had been replaced at least five 


the the 


not min 


volume of the 


times by allowing liquid to overflow 


bottle. In stoppering the sample bottles, excess 


sample was forced ovt past the stopper, thus 


assuring no entrapment of air. All samples were 


analyzed immediately for dissolved oxygen by 


the Winkler 


method of analysis was confirmed by determine 


method (16 The reliability of this 


tion of equilibrium valves of dissolved oxygen in 


the recirculated water. The experimental values 


consistently to 


checked literoture volves (9 
within an average of 0.7% 

During the sampling period reodings were 
recorded of the air and woter orifice manom 
eters, woter temperature entering and leaving 
the tray, air temperature in the duct, gos pres 

and 


sure drop, clear liquid height manometers 


height of the aerated liquid Estimation of the 


Table 1.—Dimensions of Perforated Plates 


Hole 
Tray Diameter 
Number in 
3/16 
a4 3/16 
2 316 


Holes were punched on a trianguler spocing in brass sheets | 
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Per cent 


Hole Spacing 
Center to center 


& 
8 80 
3 


istillation 


| | 
_ 
_ 
iv of Tray 
7 6 
ar Sth civ: 7 
byaZy 
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true height of the aerated liquid or foam above 
the tray floor was difficult 
voried with time and position along the tray. 
The words 
changeably in the context and both are meant 
to the total 


since this height 


foam and froth are used inter- 


to refer mass of aerated 


liquid 
between the tray floor and the point where the 
gas finally escapes from the liquid on the tray. 
The best that could be done was to take time 
averaged measurements at several points on the 
tray. One's hand was actually placed on top 
of the foam and its height estimated with a 
graduated sale. The error in foam height 
in. 


eral character of the foom and tray stability 


measurements is estimated at 


The gen 
was also noted. The barometer reading was 
recorded once during operation. Maintaining 
the flows constant, a second series of measure 
ments and samples of inlet and outlet liquid 
streams was repeated thirty minutes after the 
previous sampling was terminated. Only one set 
of samples of liquid along the tray length wos 


token per run, however. 


Tray Stability 


tefore an experimental program 
could be begun, it was necessary to de 
termine by preliminary investigations 
the range of operating variables which 
permitted stable tray operation. 
the 


stucie 


It was 
not purpose ol 
to carry out inve 

tigation of tray stability, but merely to 


provide information for 


these preliminary 
an extensive 


the design of 
the experimental program so that sev 
eral trays could be compared under 
conditions of stable operation, Gas rate 
was found to be the most important fa 
tor affecting stability. For the tray 
the studies, an ai 
velocity through the perforations ol 35 
to 45 ft./see. was the approximate 


minimum necessary to keep 


used in efficiency 


that wa 
the liquid from passing through the per 
This minimum gas 
increased as outlet weir 


forations rate, ot 
height 

The 
effect of weir height and liquid rate on 
tray stability will be discussed presently 
In order 


course, 


and liquid rate were increased 


to assure stable operation dur 
tudies, gas 


were maintained 


the efficiency velocitie 
through the 
above 45 ft./sec. However, even at gas 


velocities above 45 /sec 


ing 


holes 


some liquid 
pas ed through some of the pertoration 
but only spasmodically, These occasional 


drip 


were presumably due to some mo 


mentary local instability and occurred 
only on the trays having & and 11% 
free areas, High air rates through the 


perforations of the 119 
of about 75 ft. 


free area tray 
produced liquid en 
trainment which was qualitatively noted 
At hol 


through 


to be quite high 
to 100 ft. /see 
area 


velocities up 
the 4% 
very little 
In addition, gas 
ties above the range 65 70 ft./see 


tree 
tray there 
over of liquid 


was carry 
velox 
pro 


duced at low liquid hold-up a sloshing 


Page 
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of the liquid in a direction perpendicular 
to the direction of on all 
trays but the 4% Thus, 


in order ndition 


liquid flow 
Iree area tray 
to avoid this unstable 
to 


entrainment, 


avoid large 


gas 


and also amount ol 


velocities were kept 


below 65 ft./sec. on the 8 and 11% free 
area trays during efficiency studies. Ac 
tual entrainment quantities were not 


measured in this study, but quantitative 
studies of the amount of entrainment on 
trays and its effect eth 
ciency have recently been reported by 
Jones and Pyle (10) and by Kamei and 


1eve on tray 


Takamatsu (J/). 

High air rates were required to main 
tain the liquid on trays having free 
areas of 16 and 30% The gas rates 
required for the 30% tree area tray 


were so high that entrainment of liquid 


in the air above the plate became ex 
treme before “raining” of liquid through 
the perforations had ceased. The 16% 
imilarly, but to 
It was thought that 
trays of this type which were difficult 
stable would 


he ol little practi al interest where cross 


free area tray behaved 
a milder degree. 


to maintain in operation 


flow of liquid is used. High-free-area 
trays might be used, however, for coun 
terflow operation, but because investiga 
tion of this type of operation was out 
the of the present 
studies were limited to trays 


side work, 


which ex 


sce ype 


hibited stable operation within a com 
mercially feasible range of gas and li 
quid rates. 
The outlet 
the liquid 
next 


than 
the 
tray 


rather 
to le 
important affecting 
stability. Actually, stability is depen 
dent on the amount of liquid held on 
the tray, which in turn, is dependent on 
both liquid rate and weir height. A 
4-in. outlet weir height was found to 
be the highest that would allow stable 
operation under reasonable variation of 


height 
rate was 


weir 
found 


lactor 


gas rate. A liquid rate of 80 gal./ 
(min.) (ft. of weir) at a 4-in. outlet 
weir was the approximate maximum 


that could be tolerated on the 11% free 
area tray, whereas up to 110 gal./ 
(min.)(ft.) at a 4-in. outlet weir on 


the 4% free area tray gave stable opera- 
tion. The stability characteristic 
8% free area tray lay intermediate be 
tween those of the 4 and 11% 


of the 
tree area 
trays 


Foam and Hydraulic Cheracteristics 
OBSERVED NATURE OF FOAM 


In order to aid in the interpretation 
of the efficiency results, measurements 
and observations were made of certain 
properties of the aerated mass. of liquid 
It is to 
referred 


or so-called foam on the trays 
be remembered that the foam is 
to as the total mass of aerated liquid on 


the operating tray. The appearance ot 


this foam was a characteristic that dif 
fered most noticeably among the condi 
the 4, 8, and 11% 


The 4% free area tray produced 


tions on Iree area 
trays. 

a foam which had a uniform and homo 
appearance at all gas 


While several small bubbles constituted 


geneous rates 


most of the foaming ma everal large 
gas 


from the perforation 


jets of appeared to issue directly 


and pass through 


the foam without dispersing. These jet 
or agglomerations of many bubbles were 
cattered randomly over the tray and 
did not persist at any one location. The 
8 and 11% free area trays behaved in 
a manner similar to this at low gas 
rates, but at the high gas rates an ex 


tremely coarse spraylike froth was pro 
Here the jetting of the 
through the foam was much more 


duced gas 
ire 
quent, and it appeared that the gas was 
tending to replace the liquid as the con 
tinuous phase 


FOAM HEIGHT AND CLEAR LIQUID HEIGHT 


The height of the aerated mass of 
liquid above the tray floor 1s believed to 
be one of the fundamental variables in 

This 
eye at 
everal points on the tray and averaged 
Fig- 
shows the variation of the aver 


mia transfer consideration 


height, 2, was measured by 


as described in a previous section 
ure | 
iged foam height with total gas rate 
and the dependence of foam height on 
the total liquid holdup on the tray. High 


outlet weir heights and high liquid 
rates correspond to a large liquid 
holdup. The foam height apparently ap- 


proaches a maximum at high gas rates. 
Attempts to predict foam height from 
a knowledge of the prnwary operating 
variables have not been successful, and 


unfortunately, experimental measure 


ments of foam heights of a given system 
ire necessary at present. 
The amount of liquid on the operat 


ing tray was measured by manometers 


installed on the floor of the tray 
The height indicated by these man 
ometers is the height to which the 
foam would collapse if all the air 
were removed from it, and is called 
the clear liquid height, Z,. Like 


foam height, the height of clear liquid 
varied from point to point on the tray, 
ind it was therefore necessary to 
These 


of clear liquid height 


aver 
age the point values averaged 
value decreased 


regularly as gas rate was increased and 


of course, increased as either liquid rate 


or outlet weir height was increased 
HYDRAULIC GRADIENT 


the 
manifest 


Hydraulic gradients in 
portion of bubble tray 
selves 


active 
them 
both 


height 


uniform 


as a 


height 


decrease of 


foam and clear liquid 
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liquid flow. Al 
ht and the clear 
from point to 
there was no definite 
rease of either ot 
rection of liquid flow 
e for liquid rates up 
(it 18 in 


hy 


(min 
gth Th indic 


drauic gf 


on tray 
that 


must 


ites the 
exist im 
order to drive 


the liquid across the tray, 
that 


undetectably and 
flov mi he neglected 

rates 100 

tray 45 in. in 
adients up to 0.6 
from a measured 
clear liquid height 


these 
quid above 


on 


However 
gal./(mut 
length, hydraulic gt 
dete: ted 


decrease in 


in were 


uniform 


FOAM DENSITY 

The height of clear liquid is used 
the height to 
degree of aeration of the 
liquid on the tray. The ratio (Z2,/Z,) 
is defined as the foam density, ¢, and 
is the cubic feet of unaerated hquid 
feet of foam. The variation 
density total gas 
This decrease of 
such a 


conjunction with foam 


describe the 


per cubic 


of foam with rate 1 


shown by Figure 2 

@ with ing gas 
complicated process that it may be dis 
cu ed only qualitatively. An 

in ga the gas content of 
the foam by increasing the bubble vol 
ume bubbles or both 
The rising ve the bubbles may 
also change Verschoor (18) 
velocity of bub 


mcreas rate is 
increase 
rate i 


number of 
locity of 
Data of 


indicate that the rising 


or the 


ble im a ga liquid mixture of above 
410°, gas content 
content increases 


that there ex) 


the ga 


increases a 
points out 

balance be 
and the 


The 
lepends on thi 


tween thi num 


ber Oo! cle gree 
1cration 
balance nt no 
een dev eloped Foam 

slightly with in 


mear ol 


Idup on the 
iximul chang n toam 


10% 


nly ibout 


owever 


the 


but 


hoth foam 
heen ch 


The 


ethics 
the ca 


of the 


this to be 


tray 


tree areas etween 
ifforded an 
the effect 
ga 

thre 


ypportur ity 


over the 


Iree area 


1 


1% 
throughput 


it ec. thre 
Becau 

directly he 
ost fe 


ot the 


tray total ga 
irea ol the 
Id variation of the 


these 


varie ires 
tray, an aln yuri 


total gas rate wa achieved u 


Liquid-Film Efficiency Results 
were computed 
inlet 


Liquid-film efhcrencie 


from duplicate measurements ol 
itor by 
the 


evaluated 


outlet liquid compo 
(1). The 
concentration, a 
the 


Henry's law 


and equa 
tion value of equilibriun 


with 


the 


wa 
values ot 
the 
on the tray 


literature 
tant (¥Y) at 


the use ot 
con mean 
temperature ot the water 


maintained betwee 


which wa 
to ill of 


he 
change temperature water a 
it passed 
about 0.5” ¢ whereas temperature 
high as 1.2” ¢ 
liquid tri ] The twe 
thus obta 


htion 


over tray in. in leng 
Wa 
changes as occurred 
h 36 in. ot 
ethcrency 
flow con igTec 


All 


\ 
em reports work 


iveraged value duplica 
minatior 
ethciencit 

ire g 
Liquid-film efficien 
crease strongly with 
rate ven 


ir height This 


Chemical Engineering Progress 


MN 
Fig. | 
Parameters are outlet weir height 
cles 42% 
triangles represent tray having 80 


clear liquid rate in gal 


represent tray having 


squares represent tray having 


JLUMN VEL 


Fig. 2 


Fig. 3 


film efficiency 


Length of liquid 


outlet weir height 7m or 


ait velocity through perforations 


42% FREE AREA 


Dependence of 


Fig. 4 


froth height Length of 


Porameter is liquid rote 


106% 


of wer 


tree 
tree 


tree 


Typical efiect of liquid rate upo 


ravel 


Page 


inches 


Variation of froth height with gas rote 


and 

Ci 
area 
area 


Variation of froth density with gas rate 
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along the direct ier characteristics rays hav 
though the toan been found by previous investigatio distillation 
liqu 1 height dic (3, 6, 7, 15) to be dependent on the 
point on the tray character of the toan total gas rate 
and =consistent hould also be the fundamental variable 
these two in the in the ma transier studi Analys 
This was the ney results has tound | 
to 70 es Use of trays having "| 
and 11% HEIGHT. 
to stu ly INCHE ‘ j 
n of total 4 
f each tray | 
— 
| 
2-INCH WEIR 
04 - 
FROTH 
DENSIT Y°2 
GM./CC 
io 2¢ $0 4 
OCITY, FT/SEC 
FREE eu ante 
ilues of \ f 
™ 
are the 
tree ‘ | 
to ck RATE h Mil 
mmm” mu, if the weir of course, result parameter 
height is changed from Me 2-in. value’ | decreased re nee 
hown in Figure 2 to either 1 or 4 time of the liquid with the gas as th 
The change is almost negligible at gas clear liquid rate is increased, OF 
rate ibove 4 It./se Because liquid the longer the liquid ts retain t 
holdup varies with liquid rate as well tray the greater will be the amount ol 
1s with weir height, foam density also ma transferred. Figure 3 shows th HOLE VELOCITY« 55 f f 
varie wit! liqu d rate not to any extent of tl variat 1 en i f AREA 
ippre able extent also the effect of gas rate on tray pet | : 4 ahd 
It is to be noted that height formance. Behav lar to t y 
| ave hracter ij i ] il i y S 
ze lunctior f the total gas rate ee p! erved rte N 
the ¢ ty through the per thre riatior eff , 
foratior rather it the total ga rate u 9 ‘ 1” 4 pe i 
urve | ) to be ‘ 4 ‘ » 2 
l ‘ from these mple foam tudie quid rate n eficirency are e] ! FROTH HEIGHT, INCHE 
is that the total gas rate rather than terrelated and the vel i) effect 
the hole ve ty is the fundamenta will be resolved w ihsequent discu i - a is 
operating variable. Because mass tran 101 gol. of weir 
Vol. 52, No. 1 


EFFECT OF FOAM HEIGHT ON N, 


Tray performance increased with in 


crease in outlet weir height because | 


quid residence time increased with weir 


height. However, residence time de 


pends on the height of the foam rather 
than on the height of the weir and, tor 
tray relates 


this reason performance 


more fundamentally to foam height than 


to weir height. Figure 4 shows the 
typical effect of foam height on tray 
performance expressed as the number 


W ithin 


of error in foam height mea 


of liquid-film transfer units, N, 
the limit 


urement linear with foam height 


and for all practical purposes directly 


proportional. The proportionality is not 


exact, however, and the reasons for th 
will be apparent when the effects of ga 
olved 


and liquid rates are later re 


COMPARISON OF TRAYS 

In comparing the performance of the 
4, 4, 11% 
encounters the problem of 


and free area tray one 
elec ting a 
character 

which a 


comparison can be based. It was decided 


set of condition or 


common to all trays upon 


to compare the periormance ol all trays 


ata constant loam height Then, even 


though there may exist a difference im 
the total foam heights on the trays be ing 
compared, this method reduces tray per 
formance to a constant volume ot foam 


This is advantageous in analyzing the 


behavior of some of the fundamental 
factors affecting ma transier For ex 
ample, the total interfacial area present 
i oimportant factor affecting tray 


and thi 
the total volume of foam on the tray and 


perlormance irea depends on 


hence Compari 


constant 


upon the foam height 


on oof tray 
height 
the variation of interfacial area per unit 


the 


performance at a 


foam permit investigation ot 


volume of foam with changes in 


operating condition 
EFFECT OF GAS RATE ON WN, 


Reduction of experimental values of 
N,, to a given foam height was accom 


plished by cross-plotting the curves 
of N, vs. foam height. Figure 5 
is the result of such a cross plot 
of values of Ny, at a froth height 
of 6 in. for all three trays. A_ froth 
height of 6 in. was chosen because 
it repre ented a value of froth height 
intermediate between the extremes mea 
sured in these experiments. This figure 


illustrates the 
on tray 


etiect oft total va rate 


performance at various clear 
liquid rates. Values of N, in the range 
of was rate from 1.7 to 3.1 ft. /sec 


obtained on the 4% 


were 


free area tray only. 


while the values in the range between 
3.4 and 48 ft./sec. were obtained on 
the 8% free area tray. The high ga 
rate range was investigated by the use 
of the 110% free area tray 
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The 


ieve-tray behavior as described by these 


most 


striking characteristic of 


curves is the peculiar effect of gas rate 


on N,. The number of liquid-film tran 
| 


increase with increasing 
gas rate, reaches a maximum corre 


ing toa maximum in efficiency, and then 


decrease rate 
The 


pas rate is 


rapidly at the higher ga 


intial efficiency at low 


increase il 
attributed primarily to an 
in the interfacial area per unit 


Thi inalysi i ub 


behavior of the 


increase 
olume of toam 
tantiated by the 
density, 


that the 


with gas rate. It is su 
umount of interfacial area exist 
volume of f 


unit ome 


vol 


ing ma am 1 
function of the gas holdup per um 
foam. As the 

the amount of liquid per unit vol 
froth, then (1 od) hould be 
holdup. The 
increasing 
thu 


ume ot quantity @ repre 
ent 
ot 
. measure of the ga 
tity (1 


vas rate a 


quan 
increases with 
indicated by Figure 2, 
producing a greater interfacial area and 
The leveling off 


eth 


higher values of N, 


and ub equent decrea nm tray 


ciency with increased gas rate is a con 
equenice ol ompe ting etiects ot h inge 


in interfacial and residence time 


ol the 
contact of the 


area 


liquid on the tray. The time of 
liquid with the gas ha 
ved to vary evel 


unavoidably he en allo 


though foam height and clear liquid rate 
have been maintained constant in bigure 


Thi 


that the nominal time of liquid residence 


apparent when it is noted 


it a given constant loam height ! it 
ersely proportional to the volumetric 
rate of flow of froth rather than to the 
volumetric rate of flow of clear liquid 
The volumetric froth velocity is (L’/d) 
that is, the volumetric clear liquid rate 
divided by the troth density Since the 
foam density decreases with increasing 


gas rate, the froth velocity will increase 


with gas rate even though the clear 
liquid rate is constant. Thus, by the 
maintenance of clear liquid rate and 


foam height constant as in Figure 5, an 


increase in gas rate simultaneously im 


creases the interfacial area and decrease 
the time of residence of the liquid 


Jecause 


the 
variation of interfacial area and time ot 


conclusion concerning 
contact of the liquid must be deduced 
from the behavior of N,, it is necessary 
first to the 


ship between these three quantities be 


know functional relation 


fore further explanation is attempted 


It is assumed that N, is directly pro 
portional to the interfacial area 
Whether N, is also directly propor 


the idence or di 


proportional to 


tional to time ot re 


fractional 


to be 


rectly ome 


power of residence time remains 
proved, This relationship between N, 
and residence time must be establi hed 
before the curves of Figure 5 can be 


fully explained 
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DEPENDENCE OF N, ON LIQUID 
RESIDENCE TIME 


(8) the 


amount 


According to Higbie 


transterred acro i! interlace 
proportion il to the quare root ot the 
time of contact. This result was ol 
tained col dering ma to be trans 


ferred by unsteady state diffusion 


through the liquid film at the intertace 
The application of this conclusion t 
transier on 


ma in operating tray tay 


he te ted by using the pre ent cat ‘The 
(L’/) the froth 


al d it 


quantity volumetric 
tlow 


re Iproe al 


rate proportional to the 


of the time of resi 


average 
aence ot the 


liquid with the gas. This 


true, of course, only if the toan 


the liqu d rate 


that 


height is kept constant a 


varied, It realized due to 


mixing of the liquid there may be a 
for indi 
from 
and that (L’/d) is pro 
recipro il of the 


distribution of residence time 


vidual element of | quid ranging 


yero to infinity 


portior al only to the 


iverage of these various times of rest 
dence. Figure 6 1s a plot of Ny v ra 
@) for the 4% free area tray in whicl 


corrected to a 


both and have beet 
foam height of 6 in. This plot is typical 
of all three tray used The line are 
drawn through the points with a slope 
ot 1.0 indicating that more ma ha 
heen tran te? ed than ] id beet pre 
dicted by the unsteady state diffusion 
theory Adherence to this theory would 
have given the line 1 slope of - 0.5 
Phi ume nonadherence to Higbie 
theor had been found earlier by 
(jerster, Bonnet, and Hess (7). The 
liserepancy results because Highbie a 
umed that the liquid tilm in whicl 
concentratiot profile ire established 1 
undisturbed. Danckwerts (2) has pro 
posed that ths film is broken into by 
masses ol liquid from the bulk of the 


fluid and has derived a urface-age di 
tribution function which depends on the 
irea 


rate of replenishment of suriace 


This quantity must be determined by 
However, the this 


not needed in the qualitative 


experiment value of 


quantity 1 


discussion of the present data, for the 
formation of new surface at the inter 
face would give rise, over a period of 
time, to a time-mean ma transier co 


obtained 


efficient greater than the one 
if the films had not been disturbed. This 
inalysis affords a qualitative explana 


tion as to why the ma transferred 1 


dependent on residence time to a power! 


greater than the square root. If the 
mechanism proposed by Danckwerts | 
correct, the quantity (L’/¢d) is by no 
means a measure of the true time of 


contact of an element of liquid with the 
interface As 

the 
however, proportional to the re 
of the 
liquid on 


previously 
{ 1s 
iprocal 
the 
provide: 


gas-liquid 


pointed out, quantity 


time of 
thu 


average residence 


the tray. It 
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im 
— 

| 

—_ 


lormance 


VARIATION OF INTERFACIAL AREA 
WITH GAS RATE 


5. Typical eflect of gas rate upon tray 


Fig 
Length of 


performance at constant froth height 
liquid travel is 18 in. Parameter is liquid rote 
gal. of we Cweles represent tray 
nee having 4.2 free area, triangles represent tray 
having 6.0 free area, ond squares represent 
ind aver 
that 
rate, the 
i at low ga 
corresponding 


the observed froth velocity w 
3 v*305 FT/SEC 
| imetet i i 


previou 


tive curve 


ra bubble 


increase 


etting 


06 - - . 
VARIATION OF TOTAL TRAY LENGTH 50 101 60 200 300 400 $00 
FROTH VELOCITY, GAL. AMIN )(F T) 
Fig. 6. Typical effect of froth velocity upon tray 
performance at constant froth height. Parameter 
is air velocity beneath tray, ft. se Length of 
liquid travel is 18 in Hole area is 47 of 
mecre ‘ n he active tray area Values of N. and have 
latter condition corresponds been corrected to a froth height of 6 in 


Figure 5 


periormance 


than con 


trom 


alue or 


1k to 

have al ays 

twotoid 
nstant toam 

perm comparison of tray 


per unit volume of froth per 


contact time. Then, any varia- 
, with gi te will due Fig. 7. Eflect of gas rate upon tray performar 
at constant froth velocity and constent {ro 
ntertat x , height Values of WN have been ected 
, a troth height of 6 in. and te a troth ve 
of 175 gal. froth/(min of weir Leng? 


Civcles represent tray 


value 


the variation of wr all 

at a cor vel city liquid travel is 18 in 
hoving 42% free area Triangles represent 

tray hoving 60% free area Save 


es represent 


This graph shows that for a tray having 10.6% free oreo 
given liquid retention time and height notes o perforation velocity of 79 
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i measurement, and is used im this work important conclusion to be draw m 
only to explain im a s uantitative this result that tl ncrease in pet 
manner the behavior t per fee is duc almost entirely t 
mance with variation of the operating increase in interfacial area with merea 
variable ng total gas throughput 2 
\ continuous line cot t be dra | FROTH HEIGHT « 6 INCHE | 
through the entire set otf pnt 
ure 7 because the bel rt } 
ee area tray appears t ite irk . 
It concluded then that the amount edly from that 8 and tree 
mass transferred on the tra d irea tray Each | tin this figure 
ectly proportional to the nominal time tirmly establishee and ne can be « 2} par ae Oita ms | 
ol re ence the juid with the ga revarded The gas velocities throug! . 
: In view of this finding, reference ma the perforations correspond to 4 a | Too T i | 
ow be made agam to Fkigure 5 ind 65 ft./se points plott 
i maximut occur The ‘ ept for one ot ft ‘ on 4 8 
nitial nerease i y wit ncreas« tree tray | cise tinuit ULOLUMIN VELUVIT ‘ 
ga rate it the ga rate nat it th high hole ve citv ma nvalilate 
te that the ntertacia ‘ 
ea more rapidly tl 
ntact decreasing 
ite however, the invert 
tray pertormance d 
ti 1 to both interfacial 
ige time of residence 
or a given change n 
intertiacial a 
rates is greater than the 
clu i ord th 
iractet the the ope 
everal jets of gas were observed in the Me onciusion that the ma ' 
! m on the 11°. tree are tray wherea | n | gure due t tiv 2350 
the foam on the 4°, consi tel mostly of competitive effect hangs Ni 
evenly dispersed small It Sad tact of the 
visualized that an mem gas rate uid with the ga 08 ANA 
| on a tray where jm of the ga Ss . 
through the 
only t 
| hence net 
slightly V 
creased 
the numbe 
a greater 
irea This 
viven set of operating condition von 
\ mean now available t ike 
tairer omparison f the 
mparison ¢ Cs quid travel, as indicated by Equat 
of the three t father 24, 
: re ray } het ! (2 Efficiency measurement fer the 
paring tray performance ata g ven clear FROTH HEIGHT «6 INCHES 
ray liens were made to dete 20} VELOCITY « 
‘ ray perlormance be } 
mine the extent to which th relat SGA 
liquid mixing on the tray does occur. It ™| | 
und that the doubling of the tr 
Figure 6 a 
caused i 
A ncreas« thr 
ready heen 
: ts on the tra © 4\ 
height, th ) 2 4 ‘ 
unit of 
tion of 
to the 
Figure 
howing 
three tra 
of 175 
de 


consistently a little greater than twice 
the corresponding value the 18-in 
This result is caused by the par- 


tial mixing of the liquid flowin 


on 
tray 
g across 
the tray and is explained as follows: on 
a given liquid eddy may be 
infinitesimal 
ize of 


diameter 


considered to be of nearly 
ize when compared with the 
the but 
tray in eddy of 
constitute a large portion of the tray 
that the liquid 


on small 


the 


entire tray 


same size may 


One would « t then 


x 


concentration prot le and hence the aver 


age driving force for mass transier on 


large trays would not be greatly altered 


by mixing, whereas the average driving 


force on small trays could be more 
easily altered. Thus, by increasing the 
tray length from 18 to 36 in., not only 


is the time of contact of the liquid with 
the gas increased, but also the adverse 
effects of liquid mixing upon the aver 
age driving force and hence upon the 
tray periormanice are minimized to some 


extent 
It is reasonable, then, that the N, 
values obtained on trays 36 in. long 


were found to be somewhat larger than 
twice the N, values observed for trays 
18 in These 


ne liquid mixing 


long conclusions concern 
are only qualitative 
additional experimental techniques must 
be employed in order to obtain a quanti 
tative measure of the degree of mixing 
Studies of the degree of liquid mixing 
and its effect on plate efficiency are cur 
rently being continued at the University 


of Delaware laboratories 


Gas Pressure Drop 


The pressure drop of the air passing 
through the perforations and through 
the aerated liquid flowing across the 
tray increased with increase of gas and 


liquid rates and outlet weir height in 


the same manner as found by Mayfield 
et al. (12) im their sieve-tray studies, 
Gas pressure drop through the dry tray 


with no liquid flowing was found to be 


independent of free area, and propor 
tional to the gas velocity through the 
perforations raised to the power 2.06 


The orihice coethoent, C, 
v C(2q,4h)% was found to be 0.77 


in the equation 


for these tray 
It wa upposed that the total pre 

sure drop of an operating tray would 
consist of the sum of the dry tray drop 
ind the clear liquid holdup on the tray 
Phe experimental results indicate, how 
ever, that the sum of the dry pressure 
drop and the clear liquid holdup i 
much as 25% le than the total ga 
pressure droy This phenomenon ha 
also beet reported by Arnold et al. (7 
ind by Mayfield et al. (12) Because 
the magnitude of this pressure-drop dis 
crepaney depend upon the = liquid 
holdup and upon gas rate, there is rea 
on to believe that a complicated, dy 
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of the liquid in the 


bubble is re- 


behavior 
forming 
sponsible for the observed discrepancies 
It is po fill 
of the perforation during operation with 
liquid flow. This 


higher perforation velocity 


namical! 
vicinity of the 


ible that liquid a portion 


would necessitate a 
and produc 
a higher gas pressure drop through the 
hole than would be obtained if the plate 


were dry 


Conclusion 
Phe most important fundamental fa 


tors affecting liquid-film plate efficiency 
were found to be the total amount of 
interfacial area available within the 
froth and the time of contact of the 
liquid with the ga Experimental re 
sults indicate that the amount of inter 
facial area per unit volume of froth con 
tinue to increase as the total gas 
throughput is increased. This finding 
is important because it indicates that 
tray performance depends upon the total 
gas throughput rather than upon the 
velocity of the gas through the perfora- 
tion It was further found that tray 
performance expressed as the number of 


liquid-film transfer units is directly pro 
portional to the nominal time of contact 


of the liquid with the gas. The estab 


lishment of these conclusions was 
greatly facilitated by use of the froth 
height and the froth density as corre- 


lating variable and as 


describe the physical nature of the froth 


quantities to 
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Notation 
c orifice coefficient for perforations in 
tray 
E, = liquid-film plate efficiency 
= conversion constant, 
(ft.)(Ib.mass) 
(Ib.force)(sec.)(sec.) 
Ah = gos pressure drop across dry tray, 
ft. of gas flowing 
ka liquid-film mass transfer coefficient, Ib. 
moles /(hr.)(cu.ft.)(unit mole fraction 
difference) 
i molar liquid rate, Ib. moles/(hr.)(sq. 
ft. of active tray cross-section) 
= volumetric liquid rate, gal./(min.)(f. 
of weir length) 
N, number of liquid-film transfer units 
\P gos pressure drop across tray, in. of 
water 
’. linear velocity of gas through indi- 
vidual perforations in tray, ft./sec 
x mole fraction of solute in liquid 
phase at any point on tray 
x* equilibrium mole fraction of solute in 
liquid phase 
x, Me mole fraction of solute in liquid phase 


at liquid inlet and outlet respec- 


tively 
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Lit 


1. 


19. 


oerated 


" 


horizontal distance along 
portion of tray up to point in ques- 
tion; measured from liquid inlet of 
oerated portion, ft 

height of clear liquid on operating 
tray, ft. 

height of aerated liquid above tray 
floor, ft 

total horizontal distance on plote in 
direction of liquid flow over which 
liquid is contacted with gas, ft. 

density of aerated mass of liquid on 


tray, computed as Z,/Z,, g./c 
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A STUDY OF 


retention time 
in a rotary dryer 


Ford Miskell Research Laboratories 
‘ 
Allis Chalmers Manufacturing Company 


W. RK. Marshall, Jr University of Wisconsin 


Fig. 1 Experimental dryer 


The deviation from the average time of passage of solid particles as they pass 
through a rotary dryer has been investigated. This was done with the aid of 
a radioactive tracer added to the dryer feed and continuously monitored in the 
dryer product. Results indicated that for the dryer-flight design studied the 
deviation trom the average retention time was a minimum at a dryer holdup of 
7.5 to 8% and that above or below this holdup the deviation increased 


M types of sol ng devices | time, ma ‘ ‘ ‘ ‘ e Procedure Used in This Study 


DRYER 
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= 
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P um 
A 
ol i tv] may be underdrica 
turine r, lhe case i ra fl Ch. 
laine nm the ‘ pr terme ate ‘ n the ¢ 
cisely the anne et t 
es cited above respe 1) 
eve othe part j t r type the 
1 tract ota ned ‘ ther par ere 
dryer tor t same ler time po thet ible 
plie 1 devrec mitormity mn the hie byect t ' Va 
treatment. Converse ‘ id par t t the tlect er ng on 
ticles become diapers: ewree hich solid particles be ' 
wine parti le retained tor a relat ‘ rive Hsp ! 
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holdup. These results, shown on Figure 
2, are in excellent agreement with those 
(J) in 
the material-handling characteristics of 
a l-ft The 


correlation is, in 


of another investigation which 
dryer were studied, 


fact, 


diam 


identical 


MATERIAL 


The dryer feed consisted of a coarse 
grained, closely sized silica sand with 
a mass median particle size of 496 yp, 
approximately equivalent to U.S. Stand 


was prepared by dis 


ard No 35-mesh radioactive 


tracer material 


one part of uranyl nitrate in 


solving 


water, mixing the solution with four 


parts of the silica sand, and carefully 


evaporating the water of solution whil 
This tech 


was agitated 


the mixture 


Fig. 3. Equipment used for 


radioactivity analyses. 


nique caused each sand grain to acquire 


a coating of the uranium salt which 


proved to be resistant to abrasion. The 
coated sand had a mass median par- 


ticle size of 551 yw, approximately 
equivalent to U. S. Standard No. 
30-mesh. 

INSTRUMENTATION 

With reference to Figure 3, silica 


sand which discharged from the dryer 
was deposited on a conveyer belt driven 
A Geiger- 
Mueller tube was secured to the under- 
such that the tube 


by a variable speed motor 


side of the conveyer 
was about 1 in. above the sand on the 
belt 


nected to a recording milliammeter and 


The Geiger-Mueller tube was con- 


an oscillograph, as shown in Figure 4. 


OPERATION 

In each of the six experiments, 
equal volumes of pure silica sand 
were fed to the dryer at regular inter- 
vals, usually 15 sec., for a length of 
time sufficient to insure equality of 
feed and discharge rates. This proce- 


dure gave a more accurately controlled 
feed rate over a wide range than would 
obtainable with continuous 
When equilib- 


established, 


have been 
laboratory-scale feeders 
rium had been 
a small quantity of the radioactive par- 
ticles was introduced. Silica sand was 
then fed to the dryer as before until 
all of the tracer had passed out of the 
dryer and under the G-M tube. The 
true end point was taken as that time 
at which the output of the G-M tube 
could be attributed entirely to back- 


conditions 


Fig. 4. Electrical circuitry for retention- 
time study. 


ground radiation. The time lag corre 
sponding to the interval required for a 
particle to leave the dryer and pass 
under the G-M tube was measured. At 
the end of each experiment the holdup 
in the dryer was collected in a separate 
container and its volume determined 

In these six experiments the dryer 
were held constant 
and 6 rev./min,, re- 
spectively. The feed rate was varied 
from 0.246 to 2.51 cuit./sq.ft. of 
dryer cross-section per horvr in order 
to obtain holdups from 1.00 to i0.7% 
of the dryer volume 


slope and speed 
at 0.03 ft./ft 


Results 


For each experiment a curve showing 
the tracer concentration 
in the dryer product was obtained trom 
ne such 
Ine hori 


the history of 


the recording milliammeter 
curve is shown in Figure 5 
zontal portion of the curve at the ex 
treme left of the figure corresponds to 
the zero tracer ar- 
rived at the monitoring point. The small 
fluctuations in this portion of the crrve 


setting before the 
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Fig. 5. Tracer concentration vs. time 
were attributed to background rachia he argued that the tracer concentration most suitable tor this type f plot 
tion. It may be seen that the concen curve does pa through two maxima as catise pern ‘ nm ea ‘ 
tration of tracer im the drvet product proposed by Saeman and Mit hell thie ta cle i 
increased sharply to a maximum and However, an nspection of ill the curve the ! ec tra t 
then decreased more lowly. The obtained in thi nvestigation led to dryet nda 
gerne il } ipe oft t! curve could be the conclusion that more than one ute wa t ! 
predicted from statistical consideratio maximum can cor tentl he eco to that I ef ‘ 
The ray rise of the curve iS antici nized periment fit Herence 
pated hecaus¢ the interval betwee tiie umulative time curve ot the type the ed 4.13 
time the trace wa add thie howt in Figure 6 were constructed the ty iy 
and the time at which maximum tracer from the trace concentration ¢ ve dryer ite the 
concentration was indicated by the G-M (] ure with the a of a pla ter entered the ‘ ' ' f 
tube coul not exceed the sum of the Arithmetn prol paper wa ! Th tandard deviatio i nm 
mean retention time in the dryer and 
time required for the dryer product to 
travel ilone the convever ind pa s under 
the (, M tube. On the other hand, there 
was no theoretical limit to the length 
of time required tor the last pa le ot 
Table 1.--Experimental Results 
tracer to leave the dryer and so it " 
exper ted that the tracer concentration Feed Relative 
curve would decline more slow! The Dryer Dryer rate tendard 
irregularitic in the upper portion of Exp slope speed cult Holdup deviation 
No fro rev min og ft. /he we, 5 
the curve reflect variations in tracer 
concentration with tim uperimposed 1 0.03 6 0.246 1.00 19.0 
on the over-all pattern. It wa po hle 2 0.03 6 04615 3.06 12.3 
to increase the magnitude of these major 3 003 6 101 524 848 
irregularities or to damp them out 
: 4 0.03 6 1.42 6.88 6.55 
almost completely by altering slightly the 
componer ts of the electri reurt which 5 0.03 2.08 9.73 
controlled the time constant. as shown 6 0.03 6 2.5) 10.70 8.17 
in Figure 4. From Figure 5 it might 
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CAMERA MATERIALS HANDLING CORRELATION 


FOR FLIGHT ORYER 


AIR FLOW 
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vided by the time required for 50% ot 
the tracer to discharge from the dryer 
in order that the results of the 
experiments could be compared directly 
the time 
varied slightly over the series. This 
the 
deviation, was reported on a percentage 
listed 
from the experiments in Table 1. 


several 


even though mean retention 


quotient, termed relative standard 


basis and is with recorded data 


rhe relative standard deviations pre 
sented in this table are a function onl 
of the dryer holdup. It is possible that 
the 
tained from several 


ame value of holdup could be ob 
ets of conditions of 
It is 


would 


dryer speed, slope, and feed rate 


speed 


retention time devia 


probable that the dryer 
have an effect on 
tion at constant holdup. This possibility 
was not investigated; however, it does 
not detract from the value of the results 
of this 


slope were held constant for the series 


study because drver need and 
ol experiments 


The 


deviation was plotted vs 


standard 
dryer holdup 


retention time relative 


as shown in Figure 7. It may be seen 
that at low holdup the deviation is high, 
probably as a result of excessive bounc 
strike the bare 


passes 


ing of particles as they 
dryer shell. The 
through a minimum. at approximately 


75 to 


deviation 


4, loading and increases again 
The increase at 
higher attributed to 
ioading of the lifter flights which causes 


at higher loadings 


loadings is over 
some of the feed to pass rapidly through 
the the manner that it 
does through a rotary kiln 


dryer in same 


EXTRAPOLATION TO OTHER FLIGHT DESIGNS 


It should be that the 
general form of this curve is probably 
applicable only to radial-flight 
It is anticipated that the posi- 
tion of the curve might be shifted some- 
what by alteration of the flight arrange 
ments and the number of flights. The 
value of dryer holdup yielding mini 


emphasized 


rotary 


dryers 


mum retention time deviation would 
probably be proportional to the carrying 
capacity of the flights regardless of 


whether carrying capacity was altered 
by changing the number of flights or 


their dimensions 


Previous Work 


In recent years some experimental 
studies have been reported in the literature 
regarding the materials-handling aspect of 
rotary dryers. Significant among these con 
tributions has been the development of 
empirical expressions relating holdup (de 
fined as the quantity of material in a 
dryer at equilibrium) to variables 
dryer speed and slope, feed rate of solids, 
and gas velocity (1, 3, 4). The average 
time of passage of solids through a rotary 
dryer is usually computed by dividing the 


such as 


equilibrium holdup in the dryer by the feed 
rate, 


The retention time so calculated is 


useful for the prediction of dryer slope, the 
study of dryer performance. However, it 
must be appreciated that the time of pas 


sage of an individual particle of feed may 


deviate greatly from the calculated average 
valu [his deviation from the average 
retention time can be a principal cause 
of nonuniformity of product quality and 
should, therefore, be minimized 

Several investigators have studied the 
statistical nature of the time of passage 
oi solids through rotary dryers Smith 
(5) described an experiment in which a 


quantity of soda ash was added to a dryer 
teed. Lhe product was sampled periodically 
and the samples were analyzed for alkalinity 
by titration hydrochloric acid. The 
results were presented graphically as soda- 
ash concentration in the product samples, 
plotted on the ordinate, vs. time, plotted 
on the abscissa. A curve was obtained 
which rose sharply to a maximum and then 
decayed slowly. This technique two 
apparent drawbacks: first there is no 
assurance that the soda ash passes through 
the dryer at the rate as the 
dryer teed, and second the curve showing 
retention-time distribution must necessarily 
be constructed from a limited number of 
data points 

\ similar experiment 
Gardner, et a. (2) in which a 
chemical, absorbed by a portion of 
feed to a rotary louver-type dryer, 
employed as a _ tracet This refinement 
insured that the physical characteristics 
of the tracer and the dryer feed would 
be identical. However, these investigators 
chose to analyze individual product samples 
for radioactivity and consequently their 
curve showing concentration of tracer vs 
time was also constructed from limited data 

Saeman and Mitchell (4) approached 
the statistical nature of time of passage 
from a purely theoretical viewpoint. Con 
sideration of the paths followed by particles 
falling from the several flights within a 
dryer led them to conclude that if the con 
centration of a tracer in the dryer product 
is plotted vs. time, a curve exhibiting two 
maxima should result. In an effort to 
support this conclusion, they suggested that 
a curve exhibiting two maxima could be 
drawn through the data points presented 
by Smith (5) 


with 


has 


same does 


reported by 
radioactive 
the 
was 


was 
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library. Uune, 1955.) 


Vapor Phase Hydration of Butene? to 


Butencl-2.* CHARLES B. DALE, University of 
Michigan. Prof. C. M. Sliepcevich, 164 pp 
One copy available for loan from school library 
Positive microfilm 0.014 cts./page Abstract 


and conclusion published in Microfilm Abstracts 


(1955,) 


MASS TRANSFER 


Local Rates of Mass Transfer in « Packed Bed 
of Spheres with Orifice Entry of Air.* CHARLES 


M. THATCHER, University of Michigan Prof 


j. C. Brier, 220 pp. One copy available for 
loan from school library Positive microfilm 
cts./page Abstract and conclusions 


published in Microfilm Abstracts. (1955 


Mass Transfer in « Distillation Column.” JON 
ANDERSON, MIT. Prof. 8. Gilliland 
259 
from M.1.T.'s Hayden Library 


pp Photostats and microfilm ave 


(February, 1955) 


Part 1—Material Transfer in Turbulent Gas 
Streams—influence of Shape on Evaporation of 
Drops of mHeptene. Part and 
Material Transport from Spheres inte « Tur 
bulent Flowing Air Stream. Part 
ture Gradients in Turbulent Ges Streams, Re 
Steady Uniform 


California institute of Tech 


covery Factors in Flow 


KAZUHIKO SATO, 


Page 


CHEMICAL ENGINEERING RESEARCH THESES 


CEP 


One copy 
(1955.) 


nology. Prof. B. H. Sage, 147 pp 
available for loan from school library 


Molecular Diffusion and Interfacial Transfer in 
the Solid Coppertiquid Lead System.” JOHN 
W. GERMAN, University of Minnesota. Prof 
Geo. W. Preckshot, 112 pp. + 43 pp. appen- 
dices. Copies not available. (May, 1955.) 


PHASE EQUILIBRIA 


Equilibrium Studies of the System NaO-CO.- 
H,S-H.0.* KLAUS L. MAI, University of Wash- 
Prof. A. L. Babb, 107 pp. Copies avail 
Microfilm 


ington 
library. 
1954.) 


able for loan from school 


03 cts./page. (December, 


Equilibria-Temperature Data for the Water- 
Phenol-o-Cresol System. H. B. KENDALL, Case 
Prof. T. J. Walsh, 
One copy available on loan from school 
Microfilm $1.50 1955.) 


Institute of Technology 
68 pp 


library Uune, 


Equilibrium Water Contents of Natural Gos 
Dehydrated by Aqueous Diethylene and Tri- 
ethylene Glycol Solutions at Various Tempera- 
tures and Pressures. FRANCIS M. TOWNSEND, 
University of Oklahoma. Profs. R. L. Huntington 
and L. S, Reid, 118 pp 
school 


One copy abailable for 
library. Microfilm 0.01% 


1955.) 


loan from 


cts./page. (August, 


RHEOLOGY 


Flow Behavior of Neoprene Latex." 
LEVY-PASCAL, Case 
Prof. Samuel H. Maron 
Uune, 1955.) 


ARIE E 
Institute of Technology 


Copies not available 


Flow Behavior of Low Temperature GR-S Latex.* 
SHIU-MING FOK, Case Institute of Technology. 
Prof. Samuel H. Maron 
Uune, 1955.) 


THERMODYNAMICS 


Diffusion of Methanol in Aqueous Solution. 
ALBERT P. EARLE, Prof 
R. K. Toner, 101 pp. Microfilm available from 
University Microfilms at .04 cts 
(September, 


Copies not available 


Princeton University 
frame (a frame 


is usually 2 pages) 1955) 


The Heat Capacity Over the Range 15-315 K, 
Heat of Fusion and Derived Thermodynamic 
Properties of Alpha-and-Beta-Pinene.* HENRY 
A. McGEE, JR., Georgia Institute of Technology 
Prof. W. T 127 pp 


loan school 


Ziegler, One copy avail 


from Negative 


O6Ve cts 


library 
Microfilm 
1955) 


able for 


photostats 35 cts 
page 


page 


minimum Uune 


HAROLD Ve 
Prof. J. M 


loan filed in school 


Heat of Mixing 
SCHNAIBLE, 
Smith, 131 pp 
Microfilm 


frame is 


Liquids 
Purdue University 
Copy for 
library 0.072 cts./page for first 
100 


Uune, 


The Phase Behavior and Solubility Relations of 
the Benzene-Water System.” CHARLES RE 


frames (a usually 2 


1955.) 


pages) 


Page 42—J 


BERT, Ohio State University. Prof. Webster 6 


Kay, 95 pp. (August, 1955.) 


Phase Equilibrium in Systems with Supercritical 
Carbon Dioxide.* ®. A.. SNEDEKER, Princeton 
Prof. J. C. Eigin, 71 pp. Copy 
available for loan from school library. Micro- 
film 0.04 usually 2 
pages). September, 


University 


(a frame is 
1955.) 


cts. /frame 


Physical and Thermodynamic Properties of Tri- 
fivoromethane. YU-CHUN HOU, University of 
Prof. J. J. Martin, 111 pp. One 
loan from school library 
page. Abstract 
and conclusion published in Microfilm Abstracts 
(1955.) 


Michigan. 
copy available for 
Positive microfilm 0.01% cts 


The Pressure—Volume—Temperature Properties 
of Sulfur Dioxide." LANGLEY R. HELLWIG, 
University of Texas. Prof. K. A. Kobe, 151 
available for school 
1955.) 


pp. Copies loan from 


library. Uune, 


Studies of Thermal Conductivity of Liquids.” 
BYRON C. SAKIADIS, 
Prof 
available for loan from school library 
1955.) 


Louisiana State Univer 


Jesse Coates, 90 pp. One copy 


(June, 


sity 


The Thermodynamic Functions of the Chloro- 
ethanes. ROLAND H. HARRISON, University 
of Texas. Prof. K. A. Kobe, 101 pp 
for loan available from school library 
1955.) 


Copies 


(June, 


A Thermodynamic Study of the System 
Benzene-Pyridine-Water. ROBERT WAGNER, 
Prof. R. K 169 
pp Copy available for loan from school 
Microfilm 0.04 cts 
is usually 2 pages). (May, 


Princeton University. Toner, 


frame (a frame 


1955.) 


library 


The Viscosity of Gas Mixture at Variable 
and Temperature.” WARREN W 
Technology 


Pressure 
CLAUSON, 
Prof. Ralph E 


able for loan 


Institute of 
44 pp 
1955.) 


Ilinois 
Peck 


Uune, 


No copies avail 


VAPOR LIQUID EQUILIBRIA 


Correlation of the Vapor Liquid Equilibrium 
Constants of Hydrocarbons (2 Vols.). DONALD 
F. HINSHAW, University of Michigan. Prof 
One copy available 


George G. Brown, 358 pp 


for loan from school library. Positive micro 


film 0.01% cts./page 
published in Microfilm Abstracts 


Abstract and conclusion 
(1955.) 

Liquid-Vapor Equilibria of the Systems Bromine 
Trifluoride. RAY D 
Michigan Prof. J. J 


One copy available for loan 


Pentafivoride-Bromine 
LONG, University of 
Martin, 120 pp 
from school library 
cts./page. Abstract 
in Microfilm Abstracts. 


microfilm 0.01%. 


published 


Positive 
and conclusion 
(1955.) 
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ANNUAL GUIDE TO PERTINENT 
CHEMICAL ENGINEERING RESEARCH THESES 


MISCELLANEOUS 


Adhesion of a High Molecular Weight Polymer.* 
ROBERT M. LURIE, M.L.T. Prof. H. P. Meissner, 
239 pp. Photostats and microfilm available 
from Hayden Library, M.1.T. (September, 1955.) 


An Orthogonal Polynomial Equation of State— 
Part |. Application of the Benedict Equation of 
State to the Methane-n-Pentane System—Part Il. 
isobaric Heat Capacity at Bubble Point of n- 
Decane—Part Ili." CORNELIUS J. PINGS, JR., 
California Institute of Technology. Prof. B. H 
Sage, 189 pp. One copy available from Main 


Library. (1955.) 


The Effect of Shear Rate on Solution Viscosity 
Methods. KENNETH H. CRAM, Princeton Uni 
versity. Prof. J. C. Whitwell, 193 pp. Copies 
from University Microfilms, Ann 


a frame (usually 2 pp.) 


available 
Arbor, Mich. 4 cts 


(February, 1955.) 


Electrical Charge Transfer in Adhesion.” 
JOSEPH GAYNOR, Case Institute of Technology 
Prof. George W. Blum, Prof. Selby M 


154 pp. One copy available from Case Library 


Skinner, 


No separate abstract 
HERBERT 
Prof. 


available until 


lon Distribution During Electrolysis. 
DENGLER, Columbia 
Linford, 80 pp. Microfilm not 
May, 1957 
0.01% cts 


University 


Photostat 10 cts microfilm 


page. (1954) 


page; 


lon Exclusion Equilibria for Glycerol, Sodium 
Chloride, Water, and Dowex-50 with Applica- 
tion to Continvous Column Design.” EDWARD 
L. SHURTS, University of Michigan. Prof. R. R 
White, 115 pp. Copies available for loan from 
school library. Positive microfilm 0.01'%4 cts 
page 
Microfilm 


Abstract and conclusions published in 
Abstracts. (1955) 


HECHT, 
217 pp 
Abstract 


Reactions of Butadiene. JAMES L 
Yale Prof. B. F 
Copies available from school library 
and 
1955). 


University Dodge, 


conclusion available separately. (une 


Sludges.* 
Prof 
available 
and 
1955.) 


in Conti Reactor Design. Graph- 
ical Design of Continuous Stirred Tank Reactors. 
Control of Continuous Stirred Tank Reactors.” 
OLEGH BILOUS, University of Minnesota. Prof 
Edgar L. Piret loan 


school 


of Compressible 
GEORGE, Yale 
322 pp 
library 


Sedimentation 
EDWARD T 
Charles A. Walker, 


schoo! 


University 
Copies 
Abstract 


on loan from 


conclusions available separately. (June, 


available for 
1954 


One copy 


from library. (November 


The Utilization and Mechanical Separation of 
Sugarcane Bagasse.” ROBERT M. HANSEN, 
Louisiana State Prof. Arthur G 
192 pp. One copy available from the 
university. Photostat $38.50; microfilm $5.76 
1955.) 


University 


Keller, 


(June, 
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E FUMES EFFICIENTLY 
LOW COST 


VU JRAU 


REMOVED NEW 


¥ 
STANDARD 
DIAMETERS 
20” - 30” - 36” 
PORTABLE 
= 3 
STANDARD 
HEIGHTS 
Prronl Absorbs noxious and corrosive fumes 
AIR EXHAUSTS Removes irritating and abrasive dusts 
HERE . 
Supresses oil and acid mists 
The Cyclonaire ts surprisingly compact——will fit almost 
4 anywhere, but it does a big fume removal job formerly 
units It will 


possible only with expensive custom-designed 


sately handle corrosives in low concentrations normally encoun 


tered in fume scrubbing operation Removal of many gases 
YO 9 effective. Low 


3 STANDARD 
CAPACITIES 


(ot concentration or less ip 


750 M 
power requirements mane it Very il Operate 

1650 C. F. 

3500 ©. F. M In Operation the Cyclonaire is a wet bed scrubber—with 


an all important difference. Instead of designing the unit 


first, then selecting a packing our engineers designed the 


unit around Intalox saddle packing, the most efficient industrial 


tower packing made. The results surprised even us. We 
discovered that it is possible to do a big fume removal job 
with a small fume washer when packed with Intalox' 


The Cyclonaire is constructed of steel in easy-to-as 
semble flanged sections, secured by split ring clamps (the 

36” size is bolted). All inner and outer surfaces are 

protected by an inert Tygon or Tygoflex plastic coating. It can 
be assembled in a few hours, or disassembled and reinstalled 


in a different location in an equally short cme 


The Cyclonaire is available in three standard sizes and 


FUMES three Capacities (See illustration.) It is shipped asa 
ENTER package” unit complete with motor and adequate Intalox 
WERE packing Special parts are available to convert standard 


units for unusual applications 


If you have a fume, dust or mist problem it will pay you 
to look into the low cost pint sized high 
efficiency Cyclonaire 


Get, alll the facts... 


Send todoy for Bulletin FW-4, 
fume Get the complete story on this yy. 
mode:n money saving, spuce 
— saving method of fume etimi- 
naton. 


Chemical Engineering Progress 


| 
STONEWARE 


INDUSTRIAL NEWS 


STAINLESS BRANCHES OUT 


New types of stainless steel are 
on the market, more being de- 
veloped, as steel makers look 
ahead. 


With the temporary nickel shortage 
seeming to be a chronic situation, and 
demands of process equipment fabrica 
tors continually calling for new alloys 
to fit their needs, the steel companies 
are digging more and more into new 
varieties of stainless steel, 

For some time now Allegheny Lud- 
lum has been working on stainless types 
made with manganese replacing much 
of the usual nickel. During the Korean 
War one such alloy, the 15-15-1 type 
(15% chromium, 15% manganese, 1% 
nickel), was widely used. The small 
nickel content was dictated by Govern- 
ment restrictions on nickel, and while 
the corrosion resistance of the alloy was 
about equal to the straight chromium 
grade Type 403, it was slightly inferior 
to chrome nickel grades normally used 
in process equipment fabrication. 

Now Allegheny ha 
of low nickel content. One, with a 


two other alloys 


nominal composition of 17% chromium, 
6% manganese, and 4% nickel, has the 
desirable high strength and corrosion 
resistance, the good formability and 
easy weldability of the highly popular 
17 chromium-7 nickel Type 301 so fa 
miliar to fabricators. Assigned AISI 
Type 201, the 17-6-4 alloy is 


to atmospheric and most other corrosive 


resistant 


conditions where Type 301 is usually 
applied, and few changes in fabrication 
methods or tools are required 

The second new alloy from Allegheny 
is the 18% chromium, 8% manganese, 
and 5% nickel, named Type 202. This 


Increased production of its line of fine chemicals 
will be a major result of Chemo Puro Manufac- 
turing Corp.'s move to a new plant site in 
Newark, N. J 
pictured Newark site is the c 


One reason for picking the 
ad 


pany’s p 
entry into petrochemicals, raw material to come 


rm 


from Texas by water 


is an alternate for Type 302, mechanical 
properties and corrosion resistance are 
similar to that material. 

All of these new stainless alloys are 
now available in sheet and strip, will 
probably be marketed in other products 
soon, particularly the Type 202. 

Of course, these new stainless types 
did not grow without headaches, have 
certain marked differencss from the 
normal nickel types. Masganese con- 
tent tends to reduce resistance to oxida- 
tion at elevated temperatures, and Type 
202 is not recommended for applica- 
tions at temperatures about 
1500° F. in oxidizing atmospheres. The 
new types are somewhat stronger in 
the annealed state but work harden 
about the same as similar higher nickel 


above 


types. 

U. S. Steel, also working on new 
types of stainless with less nickel con 
tent, has found that by careful adjust- 
ment of the chemical composition of 
the steels, particularly the chromium 
and manganese content, sound ingots 
can be made with much higher nitrogen 
content than heretofore thought pos- 
sible. This, according to U. S., opens 
the door to an entirely unexplored area 
for the reduction of nickel content. 
While admitting that there are many 
kinks still to be ironed out in both the 
production of low-nickel alloy steels, and 
in their fabrication use, U. S. feels that 
a whole new field may be opened up, 
not merely the creation of substitutes 
for nickel-steels 

Certainly the chrome-manganese fa- 
mily is far from complete. In particular 
much work remains to be done in the 
area of high temperature _ stainless 
types. But work is progressing at a 
rapid pace, and fabricators can expect 
to have many new low-nickel types to 
work with in the future production of 
process equipment. 


Pittsburgh Corning’s “Foamglas” is the secret of 


low-temperature maintenance on these 55-ft. 


diameter anhydrous ammonia spheres of U. S. |. 
Division of National Distillers. Through refrig- 
eration and the insulating properties of the 
Foamglas, the anhydrous ammonia is kept at 
pressure of 55 Ib./sq.in. ot 26° F., despite 
constant exposure to the sun. O 
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LIQUID METAL REACTOR 
A COMMERCIAL POSSIBILITY 


industrial group working on the 
potential of liquid metal as a re- 
actor fuel reports feasibility, pos- 


sible economic attractiveness, 
technical kinks still to be ironed 
out. 


Various types of nuclear reactors are 
being studied for commercial applica- 
tion. Now a group of 14 industrial, and 
3 non-industrial, organizations has re- 
ported on the possibilities of the liquid 
fuel concept. Result: Liquid metal is 
believed to be technically feasible in the 
near future, gives promise of being 
economically attractive. 

The group,* organized and adminis- 
tered by Babcock & Wilcox, based its 
study on the pioneering work of Brook- 
haven National Laboratory, estimates 
that a full-scale plant with an electrical 
capacity of 226,000 KW could be built 
and operated for .071 cents per KWH, 
a cost lower than that of high-cost con- 
ventional fuel plants. If four such re- 
actors were built in one area the cost 
would come down to .065 cents since 
initial and operating costs do not go 
up in direct proportion to added capac- 
ity. 


Economic-Technical Study 


The work of the fifty scientists and 
engineers engaged in the study was 
actually an exploration of the economic 
and technical feasibility of the LMFR 
system developed at Brookhaven. In 
essence what they found was that the 
LMFR has distinct technical and eco- 
nomic advantages, equally distinct 
problems to be solved 

The system is capable of generating 
electric power, producing new fuei for 
itself, and delivering by-products to 
waste tanks, all in a continuous process. 
It is flexible, can function as a regen- 
erative or non-regenerative reactor over 
a wide range of outputs. It will employ 
complete, continuous chemical process- 
ing of both core and blanket materials 
on the site and can be connected to the 
most modern turbines. 

These are some of the advantages 
claimed by the group involved in liquid 
metal reactor study 


* Air Reduction, Americon Gas & Electric 
(member, Nuclear Power Group), American 
Smelting & Refining, Bailey Meter Co., Bechtel 
Corp. (member, Nuclear Power Group), Carbide 
& Carbon Chemicals, Detroit Edison Co. (repre- 
senting Atomic Power Developments Associates), 
Dow Chemical, Ethyl Corp., International Nickel 
Co., Inc., Merck & Co., National Carbon, AEC’s 
Oak Ridge National Laboratory, Rensselaer 
Polytechnic Inst., Tennessee Valley Authority, 
and Vanadium Corp. of America, in addition to 
Babcock & Wilcox. 


(Continued on page 38) 
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FACTS: High pressure, high temperature refinery applica- 
tion (hydrogenation of petroleum) 
Tubing in question was stainless type 347 
Tubing met original specification for job 

CLUES: Tubing was in service for about 100 hours at a 
pressure of 10,000 psi and a temperature of 1100 F, 
before failure. 


EXAMINATION REVEALED: Temperatures and/or pres- 
sures used in actual testing or operation exceeded the 
original specifications 
Failure resulted from progressive wall thinning due 
to creep 


POSSIBLE SOLUTIONS: Change operating conditions 
Use a thicker wall tube. Change tube material 


B&W SUGGESTION: When it comes to choosing a tube, 
consider every factor involved, including possibility of 
exceeding current service conditions. And get the 
benefits of Mr. Tubes’ long experience with tubing for 
every kind of application. He knows his tubes— what 
they will and what they won't do. Call him in at any 
time. He’s as close as the phone at your elbow. 


THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION, BEAVER FALLS, PA. 


Seamless and Welded Tubular Products, Seamless Welding Fittings and Flanges—in Corbon, Alloy ond Stainless Steels 
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7, PAYS To Start With 


“Karbate’ Impervious Graphite Process Equip- 
ment — And Contnues To Pay While You Use it: 


Low First Cost: Prices of standard, quantity-produced 
“Karbate” Process Equipment compare favorably with 
those of other materials less resistant to corrosion. Delivery is 
quick — generally from stock. 
Long Service Life: Unequalled corrosion-resistance, immunity to 
thermal shock and ruggedness of mechanical design keep “Karbate” Process 


Equipment on the job with minimum maintenance. 


No other material of construction com- 
Manufactured only by 

NATIONAL CARBON COMPANY 
other desirable properties as high thermal con- The term “Karbate” is 4 registered trade-mark of 

Carbide and Carbon ( orporation 
NATIONAL CARBON COMPANY 
ease of fabrication and modification in the field, plus of Costide ond Corton Corperetion 
30 East 42nd Street, New Vork 17, New York 


Sales Offices, Atlanta, Chicago, Dallas, Kansas City 
Los Angeles, New York, Pittsburgh, Sea Prancisco 


bines the advantages listed above with such 
ductivity, freedom from metallic contamination, 


a complete technical advisory service. Literature 


furnished promptly on request. 


In CANADA: Union Carbide Canada Limited, Toronto 


Pumps— Pipe and Fittings — neat 
Catatog Section Catatog Section Catalog Sections 
$-7250 $7000 $4740 and $6840 
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users say 
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in longer trouble-free life---; 


ESSURE- 
BALANCED 
BELLOWS DESIGN 


Customers report unsurpassed performance in the following applications. 


CONCENTRATED H,SO, ACID 
UREA-WATER SOLUTION 
HYDROCARBON FEED . 
ADIPIC ACID and 
HYDROCARBON SLURRY 


UREA-NH, SOLUTION . 


ESTER (10% Solids) . . 


HYDROXYACETIC and 
SULFURIC ACID..... 


BELMONT 


U.S. GASKET > BELMONT PACKING 


/ 


Aurora Pump. 1750 £ace. 1% inch 
shaft. 2 lbs. suction. 45 lbs. discharge. 
Temperature of medium 65°C. Not 
flushed. 


Ingersoll-Rand Pump. 1750 
1% inch shaft. 2 Ibs. suction. 35 lbs. 
discharge. Temperature of medium 
100°C. Not flushed. 


Labour Pump. 1750 rpm. 1% inch 
shaft. 10 Ibs. suction, 25 Ibs. dis- 
charge. Temperature of medium 
102°C. Not flushed. 


Labour Pump. 1750 rpm. 1% inch 
shaft. 35 Ibs. suction, 75 Ibs. dis- 
charge. Temperature of medium 
70°C. Seal flushed. 


Ingersoll- Rand Pump. 3600 rpm. 
1% inch shaft. 10 lbs. suction, 50 
Ibs. discharge. Temperature of me- 
dium 75°C. Not flushed. 


Byron Jackson Pump. 3600 rpm. 
625 lbs. discharge. 30 Ibs. suction. 
Stuffing box pressure 15 lbs. to 65 Ibs. 
Temperature of medium 70°C. Seal 
flushed. 


Allis-Chalmers Pump. 1750 rpm. 114 
inch shaft. 10 Ibs. suction, 60 Ibs. 
discharge. Temperature of medium 
30°C. Not flushed. 


What are your shaft sealing prob- 
lems? Write for Bulletin MS-1155. 


UNITED STATES GASKET CO. 
Camden 1, New Jersey 
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LIQUID METAL REACTOR 
(Continued from page 34) 


On the other hand, the group admits 
there 
be solved before the potential of the 


are many technical problems to 


liquid fuel reactor can be realized com- 
mercially. 


Problems 


Companies 
solid 
point to certain of these problems 


engaged in work with 


fuel reactors, such as Sylvania, 
Cor- 
rosion seems to be a serious hurdle, so 
that the solid 


admit that once it is hurdled the liquid 


serious reactor people 


reactor will be a strong factor in the 
nuclear field 

Other technical difficulties pointed to 
by solid reactor men are the need for 
a completely leak-proof system, the need 
lor some 


high pressure operation in 


cases, “mass-transfer” resulting in the 
plugging of heat exchanger coils, and 
the high construction and maintenance 
resulting from these 


costs considera 


tions. 


Room For All 

Solid fuels seem to have the lead at 
present, but liquid fuel backers are hard 
at work problems, have 
already solved many. The real picture 
seems to be that, like coal, oil and gas, 
there is room for all types of reactors, 


solving their 


each has its problems, its advantages, 
its special applications, and its potential 
It would certainly seem that Sylvania is 
probably right when it asserts that no 
single type of reactor is likely to prove 
best in all situations 

The problem now is for the engineers 
to make all types workable, commercial, 
useful. 


and economically 


One of the largest pieces of equipment ever 
made by the Biggs Boiler Works, Akron, is 
being shipped to Firestone’s Lake Charles, Lo., 
synthetic rubber plant. The column, 50 ft. long 
with a 9-4. diameter, is a styrene stripping col- 
umn for recovering excess styrene. oO 
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Corrosioneerin 


Quick facts about the services and equipment Pfaudier offers to help you 


Published by The Pfaudler Co., Rochester, N.Y. 


News 


reduce corrosion and processing cost. 


Vol. 52, No. 1 


How big a problem is corrosion? 

Some sources tell me it costs in- 
dustry about six billion dollars a 
year. In petroleum alone, every 
barrel of crude oil processed eats up 
9¢ worth of equipment 

And with today’s trends toward 
higher pressures, higher tempera- 
tures, continuous processes, you can 
expect corrosion to step up its ate 
tack on your equipment 

At Pfaudler, we traffic in cor- 
rosion-resistant equipment. Our 
specialty is a material called “glassed 
steel” — acid -alkali-resistant glass, 
permanently fused to steel, to give 
you the corrosion resistance of glass 
plus the structural strength of steel. 

At the same time we have devel- 
oped a broad knowledge of cor- 
rosion-resistant alloys, like Hastel- 
loy, inconel, monel; the stainless 
steels; aluminum; copper; titanium 
and synthetics, such as Teflon and 
Kel-F. 

C,uarantee against orrosion 

Several innovations appeared, to 
help you lick corrosion. A hitherto 
unheard of guarantee was given 
No corrosive destruction for 12 
months on Pfaudler glassed steel 
equipment! 

We also introduced a new glassed 
steel dryer-blender Bigger re- 
actors in money-saving standard 
designs .. . New nonmetallic seals 


for agitators on reaction kettles 
New glass Turbogrid column trays 
and other new or improved units. 


What Proéress 


Against 


A top-level report by DONALD A. GAUDION 


Vice-President, The Pfaudler Co. 


While our research crew probed 
the future, we also added greatly 
to our knowledge of corrosioneering 
by examining reports from users of 
Pfaudler equipment over the past 
year. For example, we learned that, 
in 28 installations, our “packaged” 
system for plating acid recovery 
usually paid for itself in 6 to 12 
months 
More engineering services 

To further help you with cor- 
rosion problems we revampe d our 
technical staff, adding a new Appli- 
cations Engineering Group. You 
can add their experience to yours 
whenever you are faced with special 
projects They can “take over if 
you want them to 

Corrosion Seminars 

To increase general knowledge of 
new de velopment we conducted 
four Corrosion Seminar during the 
year Also, technical tall and arti- 
cles were delivered by Pfaudle 
people. In research, we have con- 
tinued our scholarships at Ohio 
State, Rochester, and Penn State 
Universities, Rochester Institute of 
Tec hnology and Re nsseciael Poly - 
technic Institute 

To you, who must pa~ the bil! for 
corrosion, we believe these progres- 
sive steps are significant and worthy 
of your investigation. Meantime, we 
are searching daily for new ap- 
proa hes, and will report freq iently 
to you on the pages of this publi- 
cation. 
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A comprehensive report 
on the new equipment 
mentioned by Mr. Gaudion 
is available, and 

will be sent to you 


on request, 
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IF YOU'RE IN A HOLE OVER 


THICKER AND BIGGER SHELLS... 


Why let shell geometry present a pro- 
duction bottleneck on urgently needed 
heat exchangers, towers, and other 
pressure vessels? M. W. Kellogg's 
expanded and complete fabricating 
facilities are geared to produce shells 
thicker, bigger, and in shorter time 
than ever before. 

Production tools recently installed 
at Kellogg's New Jersey shop to meet 
increasing demands for larger vessels 
include: a planer capable of handling 
steel plate 40 feet long; huge bending 
rolls, augmented by a new, ancillary 
2,000-ton press for bending plate up 
to 4 inches thick; and automatic 


EE 


ENG! 
COUN 


VDE LIVE RN 


Fabricating Facilities Can Help Yeu Out 


welding equipment for longitudinal 
seams to 16 feet in length, and cir- 
cular seams 12 feet in diameter. 

In heat treating, Kellogg now can 
handle vessels larger than a railroad 
car, with thirteen furnaces having 
temperature ranges from 1200 to 1950 
deg. F. Its pipe bending facilities can 
shape carbon steel and alloy piping 
36 inches in diameter—to exception- 
ally close tolerances. In nondestruc- 
tive testing, Kellogg's latest addition 
is its Kel-Ray* Projector. Using gam- 
ma rays, this unique instrument per- 
mits the radiographic inspection of 
welded seams 6 in. thick, 200 ft. cir- 


FABRICATED PRODUCTS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 


The Canadian Kellogg Company, Limited, Toronto 


SUBSIDIARIES OF PULLMAN INCORPORATED 


*Trademark of The M. W. Kellogg Company 
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cumference, in a single short exposure. 

Backing up Kellogg's fabricating 
facilities are Kellogg engineers, who 
can either assume entire design re- 
sponsibility or work closely with your 
own engineers; and Kellogg's staff of 
fabricating-welding engineers, who 
plan and administer a continuing 
personnel training program to qualify 
welders and mechanics on new tech- 
niques for fabricating new materials. 

We welcome the opportunity to 
demonstrate what complete 
engineering and expanded fabricating 
service can do for you. 


Kellogg International Corporation, London 
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SYNTHESIS GAS 
PURIFICATION 
\ / 
FLUE GAS SCRUBBER 
FOR CARBON DIOXIDE PL | 


REMOVAL 


HYDROGEN 
PURIFICATION 


GIRDLER builds versatile plant for 
Texas Eastman Company 


DIVISION OF EASTMAN KODAK COMPANY 


at this instal- = GIRDLER BUILDS processing plants 
lation a s« parate section of the plant was built to supply high-purity hy lroyen GIRDLER MANUFACTURES processing epporatus 


_ XAS FASTMAN'’S synthesis gas plant at Longview, Texas produces a GIRDLER DESIGNS processes and plants 


mixture of hydrogen and carbon monoxide. In addition 


A wide range of compositions is obtainable with Girdler synthesis gas 
GAS PROCESSES DIVISION: 


. the ratio of hydrogen to carbon monoxide can vary from 4:1 to 


plants 


1%. to suit requirements 


Chemical Processing Plonts Nitric Acid Plants 


Hydrogen Production Plants Acetylene Plants 


Girdler designs, engineers, and constructs process plants like this, assum- Hydrogen Cyonide Plants Sulphur Plants 
Synthesis Gos Plants Ammonia Plants 

ing unit re sponsibility to assure sound results. We are particularly experi- Corben Dioside Pleats 
‘ on an > 

enced in high temperature, high-pressure processes involving corrosive 3% Purification Plants Hydrogen Chloride Plonts 
Plastics Mate Plants Fertilizer Plants 


Cotalysts and Activated Carbon 


materials. For complete information call the nearest Girdler office today 


the GIRDLER 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 
GAS PROCESSES DIVISION: New York. Son Francisco VOTATOR DIVISION: New York, Atlonte, Chicage, Sen 


in Canada: Girdler Corporatic.: of Limited, Toronto 
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Los Angeles Meeting Program... 


Monday, February 27 
A, 8, C’s OF MACHINE COMPUTATION, RB. Curtis 


Johnson, Washington University, presiding 
Symposium will be essentially educational in 
for those with little or no 


nature, designed 


present knowledge of the field 


Introduction to Digital Computers, C. 8. Tomp 
kins & F. H. Hollander, Numerical Analysis Re 
search, UCLA 


Logical set-up of a digital computer is ex- 
compering it to 4 being 
Memory units, input-output equipment are dis 


plained by human 
cussed. Costs are analyzed, the entire economics 
of the digital machines is discussed 


The General Purpose Electronic Differential Ana- 
byzer, T. J, Williams & C. L. Johnson, USAF Inst. 
of Tech., Dayton, O 

The points and drawbacks of the 
general purpose analog computer, with specific 


strong 


we 


successful 


performance... 


«even under 


extreme conditions! 


fal 


~ 


MODEL 214 


BARTON DP TRANSMITTERS accurately transmit flow, liquid 
level, and/or differential pressure with high speed, high sensitivity 


and low air consumption, regardless of temperature variation, 
pulsation, and severe OV@r-Fange. Direct mechanical 


indicator insures continuity of operation on air failure; and together 


with accessible adjustments, simplifies field calibration. For further 


information request bulletin 214-1 or contact BARTON 
sales engineers, located in most principal cities. 


TURNING 

ON BARTON ay, 
FLOWMETER 


BODY HEADS ¢ 


y @ 


BARI ON 


1429 SOUTH EASTERN AVENUE 


Differential 
pressure ranges 
from 20 “WC 
to 400" WC 
Pressures to 
4500 psi. Static 
pressure pen 


optional 


MODEL 202 RECORDER 


INSTRUMENT CORPORATION 
INDUSTRIAL 


INSTRUMENTS 
LOS ANGELES 22, CALIFORNIA 
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reference to its application to the analysis of 
chemical processes. 


The Small Computer Installation, A. Opler, Dow, 
Pittsburg, Calif 

Experience on the part of chemical engineers 
with the mechanized or electronic versions of 
simple addition and multiplication machines de- 
veloped used for accounting, form a base for 
easy transition to the larger machines 


A. Hoerl, 


The Larger Computer Installation, 
Du Pont, Wilmington, Del 

The basic factors, including economics, man 
power needs, program demand, etc., concern 
ing the large installations are discussed 


Training of Engineers For Use Of Computers, 
T. J. Walsh, Case Inst., Cleveland, O. 

How to train engineers for setting up prob- 
lems in a form to be solved by the large, 
seemingly complicated new machines 


THE STUDY AND CONTROL OF FAST REAC- 
TIONS, W. H. Corcoran, presiding 

A symposium devoted to the fundamentals 
and technology of the freezing of chemical 


equilibria. 


A Ballistic Piston for the Investigation of Ges 
Phase Reactions, P. A. Longwell & B. H. Sage, 
Cal. Tech, Pasadena. 

A method for determining the kinetics of the 
gas phase reactions at high temperatures and 
pressures, particularily of some little-understood 
systems of special industrial interest 


Relaxation Times for Fast Reactions from Phase 
Lag Measurements, S. H. Baver, Cornell Univ 

The most sensitive feature characterizing @ 
periodic process (given the frequency) is its 
phase. The pros and cons of a little-used 
method for measuring phase-lag are discussed, 
typical data for vibration-translation relaxation 
presented 


Heat Conductivity in Chemically Reacting Gases, 


J. O. Hirschfelder & C. F. Curtiss, Univ. of 
Wisconsin 
The relation of reaction rates, composition, 


heat flux, and other factors when a chemically 
reacting gas mixture is confined experimentally 


between parallel plates, one hot and the other 


cold 


Wisconsin Process Furnace for Nitrogen Fixation, 
E. D. Ermenc, Food Machinery and Chemical, 
New York. 

Description with process data of new method 
for direct nitrogen fixation using a heated 
pebble furnace, based on successful operation 
of a pilot-scale plant. 


The Practical Application of Fast Reactions In 
The Field Of Combustion, £—. H. Seymour, 
Thermal Research and Eng’g, Conshohocken, Pa 

Presenting some of the problems in the prac- 
tical application of fast reactions, particularly 
a major application, combustion. 


(Continued on page 46) 
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Chemical Center of Western U. S. 
Scene of Next Institute Meeting 


By F. G. Sawyer 
Ralph M. Parsons Co. 


“Growing like an asparagus stalk after 
an April shower” was the phrase used 


to describe the Los Angeles basin in 
1887 

That this prediction is still accurate 
espec ially as far as the chemical proce 


industries are concerned, will be wit 


nessed by Institute members and guest 


attending the forthcoming National 


A.LCh.E. meeting, Feb. 26-29 

A center of chemical processing plant 
location, Los Angeles and environs liter 
ally abounds with qualities making it a 
region of unusual interest to visiting 
chemical « nyineet That some of these 
qualities arise from a strange mixture of 
great natural abundance (climate, mit 
erals, etc.) together with almost equally 
great shortages (fresh water and air, 
etc.) only make the vigor of the Los 
Angeles technologist more pronounced 

As a cultural center, Los Angeles re 
flects the early interest of generations 
who wanted the west coast to have edu 
cational facilities comparable to those 
anywhere. With such a beginning, war 
time impetus to aircraft, atomic, and a 
host of other scientific and industrial 
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MISSION 


ovsneviano 


activities has brought about a concen- of 


Southern California will be in full 


tration of engineers and scientists spe bloom with the Bougainvillea and 
cializing in computing technique "W desert flowers displaying their color and 
trumentation, and other activiti pre ent waist a pal tree background 
ently of great interest to chemical ‘ uthern €Calitor " a vacationiand 
neet The more recent onset | athe thorous y stocked wit! nterest 
and fresh-water problet has brought ing this t ee and places | that 
to the region unquestionably the lea t em engineer will fit I ex 
staffs of workers who are ent | ence t o ple but t et 
tackling some of the grandest pri ' g. | ‘ the 
of man since the building of the pyr t f " re 
mid the protection of ar tmosphere t bye 
Irom contaminatio inc] the ting he 
of a sea! t king 
nt 
ON THE SOCIAL SIDE educed rat | possible 
Sunday, 5:30 PM Cocktail party 
Tuesday, noon: Luncheon at very tt extra t 
fru ne thre eatest attractior 
As a vacationiland, Los Angeles will about the | ee : the tre 
provide in late Februar i mate mendous variet scenery olfere vith 
which should be roughly comparable to (Continued on page 44 
late spring in most sections of the cour 
try—except, that Los Angele be 
geared to outdoor activits na su 
mer-scale. Swimming will be pleasant Los Angeles 
in heated pt ol hick ire ! Statler Hotel, 
place. Temperatures will range aroun scene of 
65 and one can expect lair eather the meeting 
with sunny’ days followed by cool (top 


coat) nights. The highly heralded flora 
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in easy driving distance, With the prac 
ticality 


of the drive-yourself rental car, 


hardly anyone should miss those sceni 
pots, missions, Observatories, beaches, 
studios, or any other of the multitude of 
attractions within such easy reach 


Skiing 
omy, motoring whatever one’s hob 
bies, there will be plenty of opportunities 
to carry them out, and probably other 


hiking, photography, astron 


chemical engineers interested in joming 
group The aid of local 
committee people can be depended upon, 


to make up a 


for guidance as to arrangements, advice 
on facilities, ete 


For those interested in what the city 
has to offer, there will be the night 
clubs, TV studios, Hollywood, the Rose 


and Hollywood Bowls, the symphony, 
and oon 
Devotees of rod ,ud reel are in para 


ifornia. There will 


dise in Southern Cy 


be deep sea fishing, surf fishing (trust 


the Californians to bring the best here 
if they bass 


brought west and stocked in the sea!), 


haven't got it-—striped 
and fresh water fishing up in the moun 
tain 

For those more interested in the 
a visit to UCLA, USC, or Cal 


lech may be just the thing 


seri 
ous side 
Then there 


is Park Planetarium, or the 
Museum of History, Science and Art 
Not to be missed is a walk down Olvera 
treet with it atmo phere of Mexico 


and old 


new 
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The Industrial Background 

El Pueblo de Nuestra Senora la Reina 
de Los Angeles was founded in its still- 
magnificent valley in 1781. It remained 
a beautiful if sleepy village until the first 
carload of East by the 
completed transcontinental 


oranges went 


newly rail- 
road in 1877, via its then big-brother, 
Francisco. By 1880 the 
health seekers people 
good place to live began their boom- 


atl 


tourists, 
and seeking a 
ing influx 

They discovered oil in 1892, the Pan 
ama Canal opened to make ocean ship 
between the east economical, and 
atter 
to industrial importance. 


ment 
Los Angeles was on its way 


(Los Angeles 


1955 CHEMICAL PLANT 
BOX SCORE 


During 1955 alone, Allied built a new 
sulfuric plant at El Segundo. Borden 
completed a polyvinyl acetate plant at 
its Dominguez installation: initial pro- 
duction, 3,000,000 pounds a year. Under 
construction at Torrance is Carbide and 
Carbon’s new polyethylene and ethylene 
glycol plant costing $36 million. Still at 
Torrance, Dow is building a styrofoam 
plant. Johns-Manvilie entry is a syn- 
thetic silica plant coming on stream at 
Lompoc. Finished in 1955 was Mon- 
santo’s phosphoric acid and detergent 
phosphates plant at Long Beach. Shell 
put in the works for 1956 a urea plant 
to be built at Ventura, capacity: 100 
tons/day. Stauffer: completed a 500- 
ton/day superphosphate and ammonium 
phosphate plant at Vernon; American 
Potash and Chemical is expanding so- 
dium sulfate production by 20% at its 
Trona works. Brea chemicals put its 
50,000 ton/year ammonium nitrate plant 
on stream in September, and North 
American Aviation completed a $1 mil- 
lion nuclear research laboratory at 
Downey. Union's new refinery at Santa 
Maria will make coke, gasoline stocks, 
gas oil, and sulfur—the sulfur capacity 
is now being doubled to 84 tons/day. 


County is still a leading oil producing 
area.) The motion picture people came 


next because they had found the climate 


unusually well suited for outdoor film- 
ing, and then World War II brought 


the industrial boom still in progress. 


Between City Hall and the Sea: 
The Chemical Area 


Until about 1915, Wilmington was a 
small fishing village. Then Pacific 
Coast Borax moved in, among other 


reasons to make use of the port's excel- 
lent potentialities. With the discovery 
of oil in the early 20's, the refineries 
chose the harbor area for their sites, tu 
be followed by petrochemical and by- 
product developments, These offered at- 
tractive for out 
right chemical manufacturers, who as is 


raw } 


materia, sources 
the custom, located their plants nearby 
Thus has developed a concentration of 
refining, petrochemical, organic syn- 
manufacturing 


plants which will be of great interest to 


thesis, and inorganic 
the visiting chemical engineer 

At Torrance alone there’s the Dow 
polystyrene plant, Carbide and Carbon's 
ethylene and polyethylene plant, Pitts 
burgh Plate Glass Co.'s alkyd resins 
unit, Shell Chemical’s petrochemical in 
stallation, and others too numerous to 
Wilmington, a hop, skip and 


trom 


mention 


jump Torrance, has plants rang 
ing trom glycerin (Procter & Gamble) 
to gypsum (Kaiser 


Neighboring Compton 


Gypsum C».). 
boasts, among 
other plants, 


unit, and 


Monsanto's polystyrene 
Rubber’s silicone 
rubber plant. Borden's resins and emul- 
sions plant is the road at Do 
minguez, along with a major plant of 
Stauffer, Johns-Manville’s asbestos fac- 
tory, and so on, 

It all the major 
chemical centers of the country—but all 
is not on the Angeles 
chemical plants have met and overcome 


Arrowhead 


down 


adds up to one ot 


rosy side Los 


some of the most difficult waste product 
problems in the country (Richfield alone 
spent $6.7 million on air pollution con 
trol at the com 
panies did it, are continuing to do it, is 


one refinery). How 
a big story for engineers with problems 


of their own, 


Technical Program 


The program arranged for the Los 
Angeles meeting promises to be one of 
the truly outstanding ones of the year 
Economics, a subject which is always 
of great interest, is considered from the 
standpoint of management, the project 
engineer's and the designer's points of 


The 


will be underlying, and such aspects as 


interest theme “how to decide” 


“when to abandon” will be given thor 
ough analysis 
Three other symposia of wide general 


should be 


sideration by the chemical engineer con 


interest given careful con 


templating attending the Los Angeles 
meeting. These have to do with profes- 


sional personnel, control over atmos 


pheric contamination, and a “how to” 
session on adapting oneself to the use 
of the large and small computing ma 
the either 


through “time 


chines now at disposal, 


directly or temporary 


charge” arrangements, of many mem 


bers of the profess.or 


ontinued 


n page 46) 
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OU See reactors, vessels, towers and piping — 
and they have the familiar look of any other Paraxylene 
and Udex plant. But what you don’t see — what 
blueprints cannot show — is the “Precious Plus” that 
earmarks this “a BMC project”. 


At the time BMC was awarded the design and 
construction contract, the client had firm commitments 
to ship paraxylene within a fixed time period .. . a 
time period that would require tight scheduling — even 
for conventional design and construction. 


But there was nothing ordinary about this Paraxylene 
plant. It called for a unique crystallizing process — 
developed by BMC but never before used — that would 
require time-consuming creative engineering. 


Working under almosi prohibitive time pressures, 

a BMC Task Force — with the Key Man in charge — 
tackled the job. There was no waste motion in 
engineering. Drafting gearid itself to a beck. 

breaking schedule. Equipment orders were placed early. 
Usual “bugs” were anticipated — and avoided 


The plant went “on-stream” ahead of the client's fixed 
schedule . . . and first shipments were on their way 
well in advance of the contract commitments, Cost? 
Substantially below the estimate despite the 

emphasis on speed. 


You can't see it... you pay nothing for it . . . but the 
“Precious Plus” included in this project is a part of 
every BMC proposal. Many leading petroleum and 
petrochemical companies have found it a distinct 
advantage in getting betier plants, frster and at a lower 
cost. How else explain the un msual growth 

BMC is enjoying? 


BMC’'s Key Man operation is unique 
among major contract engineering 
firms. The BMC man who submits 
your proposal ss always a BMC prin 
cipal always the Key Man head 
ing up the Task Force responsible for 
the execution of your job. Clients tell 
us “This is the BMC difference that 
makes the difference.” 


The 
ribed here 


structed for 


Udear and Para 


tylene Plants de 


were 


designed and con 
Sinclair 
Refining Company, 
Marcus Hook, Pa 


COMPANY 


230 Bent Street. Cambridge 41. Mass 
60 Last 42nd Street, New York 17, New York 
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LOS ANGELES (Cont.) 


fundamental sym- 
and control of 


The only truly 
posium, that on study 
fast reactions, promises to greatly stimu- 
late one’s interest in and understanding 
of the mechanism of the 
many chemical engineers live with every 
day of their professional lives. To em- 
phasize the practical application of some 
of these concepts, paper will have 
to do with combustion in the ordinary 


reactions 


one 


use of the term. It will be shown how 
the burning of conventional fuels can 
be affected by attention to the “fast re 
action” aspect of the oxidation reaction. 


Plant Trips 


industrial and recrea- 
tional included in the 
plant trips program, outlined in the 
general technical program 
this article. Besides visiting industrial 
visiting chemical engineers will 


A mixture of 
factors will be 
section ol 


plants, 
inspect CBS Television City, one of the 
outstanding installations in the country 


—staffed, as one can imagine, with 


Hollywood glamor ! 


For the Wives 


Little need be said about the attrac- 
Southern California area 
In the very heart of 
glamor-land, Angeles will offer a 
program for its lady guests second to 
none. To get each day off to a good 
start, morning coffee will be served 
each day by the host staff. Formal tours 
will take the ladies to Marineland and 
Huntington Gallery. 


tion the has 
for the ladies. 


Los 


Los Angeles Meeting Program... (cont.) 


Tuesday, February 28 


TECHNIQUES OF ECONOMIC JUSTIFICATION 
FOR PROCESS INDUSTRY PROJECTS, Henry E. 
Wessel, presiding 

A symposium on how to decide whether to 
build, replace, or abandon « processing facility, 
including techniques for enalysis and control 
of budgets 


The “Appropriation Request’; important Instru- 
ment For Control Of Capital Changes, H. R. 
Wager, Arabien-American Oil Co., New York. 

“Appropriations requests” are advocated as 
4 formal presentation medium having the ed- 
vantage of being systematic, and assuring 
proper communication. 


c ij of Alt tives By Capitalized Cost, 
f. C.. Jelen, Solvay Process Div., Syracuse, N. Y. 

“Capitalized cost’ is offered as @ simple and 
exact method for comparing costs of engineer- 
ing alternatives on a common denominator 
besis 


The Importance of and Accurate 
Capital Cost Estimat ic Evaluations, 
J. Tielrooy, Brea Padi Brea, Calif. 

The factors to be considered in arriving at 
estimates of total plant cost, and the importance 
of “complete and accurate” capital cost esti- 
mates. 


Interest Rate of Return for Capital Expenditure 
Evaluation, J. B. Weaver and R. J. Reilly, Atlas 
Powder, Wilmington. 

The normal way of calculating “return on 
investment” may be misleading. A new method, 
“interest rate of return” will be shown to be 
more usetul for the engineer evaluating capital 
expenditure 


Criteria For Discontinuing Operating Invest- 
ments, N. W. Krase, DuPont, Wilmington, Del. 

Knowing when to discontinue is an im- 
portant part of process economics. A method 
for establishing @ single index number offers 
4 practical guide for decision. 


SUPERVISION OF ENGINEERING AND SCIEN- 
TIFIC PERSONNEL (Pane! Discussion), K 
Cheney, chmn., R. D. Gray, Cal. Tech, Moderator. 
Panel Members: R. W. Krebs, Esso Standard, 
Baton Rouge, La.; T. R. Sandberg, Cutter Lab., 
Berkeley, Calif.; L. T. Lanz, Monsanto, St. Louis, 
Mo.; W. §. Martin, Procter & Gamble, Cincinnati, 
0.; A. L. Lyman, California Research, San Fran- 
cisco 

A vital element in the success of any organi- 
zation is the effectiveness of the supervision of 
engineering and scientific personnel. As @ point 
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of departure, the panel will develop a sum- 
mary of the general characteristics of profes- 
sional employees that make it necessary to 
have special and distinctive supervisory tech- 
niques, will debate the specific problems from 
there. 


Wednesday, February 29 


GENERAL PAPERS, Lee Van Horn, Fluor Corp., 
presiding. 


Heat Transfer to Non-Newtonian Fluids, R. D. 
Vaughn, A. B. Metzner & G. L. Houghton, Univ. 
of Delaware, Newark, Del. 

The first theoretical analyses combined with 
an experimental study of the variables con- 
trolling heat transfer rates to non-Newtonian 
fluids in the streamline flow region. 


Diffusion and Reaction in Viscous Flow Tubular 
Reactor, F. A. Cleland & R. H. Wilhelm, Prince- 
ton Univ. 

Effect on point and integral average conver- 
sion of chemical reaction, coupled with radial 
diffusion and radial distribution of reaction 
times in such reactors. 


New Application of Analytical Instruments to 
Automatic Control, H. J. Noebels, Beckman 
Instruments, Fullerton, Cal. 

A review of specific applications of current 
process control instruments that sense those 
physical properties offering control possibilities. 


CBS Television City, one of six scheduled 
plant trips. 


Automatic Logging, M. D. Shriver, Panellit, 
Skokie, Illinois 
Typical applications of data collecting and 


tabulating systems are reviewed. 


Ferric lon Removal From Dilute Acidic ‘Solutions 
by Fixed Bed Cation Exchange, 8. W. Mar & 
M. M. David, Univ. of Washington. 

The use of ion exchange in recovering iron 
contamination from industrial wastes. 
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AIR POLLUTION, H. P. Munger, presiding. 

A symposium on Tools and Techniques for 
cleaning of effluent gases to minimize con- 
tamination of the air. 


Chemical and Physical Particle Conductivity 
Factors in Electrical Precipitation, H. J. White, 
Research-Cottrell, Bound Brook, N. J. 

Certain problems have arisen, through insulat- 
ing factors, in the application of electrical pre- 
cipitation techniques for cleaning geses. 


Tracers and Air Pollution, F. G. Sewyer & W. 
H. Shallenberger, Ralph M. Parsons Co., Los 
Angeles, Cal 

Use of fluorescent tracer materials to deter- 
mine paths of air-borne pollutants is a valuable 
and practical tool. 


P and Absorption of Toxic Vapors by 
Airborne Particles, V. A. Gordieyeff, Army 
Chemical Center, Md. 

The mechanisms of interaction between air- 
borne dusts, mists or fogs and toxic vapors, 
and the toxological significance of these inter- 
actions. 


A Survey of New Engineering Tools and Tech- 
niques for Cleaner Air, O. C. Thompson, Car- 
bide & Carbon, South Charleston, W. Va., and 
G. W. Blum, Goodyear, Alron, O. 

Methods and activities of many research or 
ganizations, industrial companies and other 
technical groups working in the field have 
been surveyed. 


AA. ei. 


PLANT TRIPS 


Monday, AM, Firestone Tire and Rubber Co. 
PM, Institute of Numerical Analysis Research, 
UCLA. 

Tuesday, AM, Douglas Aircraft Co. PM, Lever 
Bros. 

Wednesday, AM, Shell Chemical Corp., (Syn. 
Rubber). PM, CBS Television City. 


LADIES PROGRAM 
Sunday, 5:30-7:30 PM, General Cocktail 
Party. 

Monday, 10:00 AM, Tour Palos Verdes Es- 
tates, Oceanarium, lunch at Marineland Res- 
taurant, Wayfarer’s Chapel, Portugese Bend, etc. 

Tuesday, 1:00 PM, Pasadena Tour, including 
Huntington Gardens, San Gabriel Mission, tea 
at Mr. Benjamin Holt’s residence in South 
Pasadena. 

Coffee hour every morning in Boston Room 
of the Statler. 
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View of assembly bay Eimco Filter Division. In the foreground is shown 
120 sq. ft. pan filter, all stainless steel construction for phosphoric acid. 


SPECIFY EIMCO FILTERS FOR GUARANTEED PERFOMANCE 


Eimco filters are built to meet the exacting 
requirements of process engineers all over the 
world. 

The wide range in types of filters available 
at EIMCO include both vacuum and pressure 
designs in: Drums, Discs, Agidiscs, Top Feed, 
Dewaterers and Dryers, Pans, Tubular elements 
and Plate and frames. Each of these designs 
is available with numerous attachments for cake 


dewatering and cake removal. Materials of 
construction are selected with regard to the 
material to be filtered. 


Every filter job receives individual attention 
at Eimco. The Eimco filter delivered in your 
plant provides you with the finest filtration 
equipment you can buy at any price and with a 
machine guaranteed to perform on your product. 


THE EIMCO CORPORATION 
Salt Lake City, Utoh—U.S.A. © — Export Offices: Eimco Bidg., 52 South St., New York City 


Ale Dviuth Minn Hellegy ide Baltimore Md Pittsburgh Pe Seottie 
Vencowver, 6 Lenden, Ge tesreed Engiend Pers frome Miler italy Seuth 
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New York, Chicege, Sen Francisco, Pose, tex 
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TYPES OF 
EVAPORATOR. 
CRYSTALLIZERS 
WE BUILD 


EVAPORATOR- 


CRYSTALLIZERS* 


Operating Under Non-Scaling Conditions 


The crystallizer installation shown above is one of many Struthers Wells ‘First 
of Its Kind’’ jobs—in designing equipment to handle very special evaporator- 
crystallizer assignments. Designed and fabricated of stainless steel alloy—this 
is a quintuple effect evaporator installation for concentrating an acid solution 
saturated with gypsum—operating under non-scaling conditions. 
Our crystallization specialists are at your service to design and engineer 
equipment best suited for your specific purpose. 
"Patented and Patents Pending 


Cryttelizen . . Dirwet Fired Heotens 
ON YOUR LETTERHEAD — PLEASE 


truthers 


Wells 


Tang » Folding 
« Roller Teble and Tumble Die 
Bending Mochines .. . Press Brakes . . . Punch- 
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BONER DIVISION 
oe 
Cronkshotts . Premure Vowels . . . Hydraulic 
Cylinders . . . Shatting . Straightening and 
Back up Rolls 
MACHINERY for Sheet end Structural Metal 
ng and Notching Machines .. . Forming Dies “ge 
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Atomic Exposition Demonstrates 
Industry Believes Sizeable 
Business Volume Near 


The big nuclear question is—What 
does American industry have to sell in 
the way of products for an atomic tu 
ture ? 

At the Cleveland Atomix 
the answer appeared clear 
judging from the 162 exhibits, the prod 
“arms” to 


Exposition 
A great deal, 


ucts ranging trom remote 
complete reactor power plants 

With stakes as large as they are, 
manufacturers seem to be taking no 
chances, wasting no time, in laying the 
groundwork for production of their own 
particular equipment and services, but 
are taking chances on just what Systems 
to back. The theory, according to one 
manufacturer, is that the firms having 
the longest experience with the design 
and systems ultimately favored, will b« 
in an advantageous position 

The Exposition had another interest 
ing aspect—Much of the equipment 
shown had either obvious or possibl: 
application in non-nuclear installations 

Attention paid by attendee engineer 
to the canned-rotor pumps, corrosion 
and-heat-resisting materials of construc 
tion, and specialized heat transfer de 
vices, gave evidence of the intense in 
terest in such dual-purpose item 


Vital Statistics 
Score for the 21,991 to 


16,157 saw 


Exposition 
which 
Exhibition only; 2,834 
both Exposition and Congress 
were students who arrived by busload 


tal attendance, of 
registered for 
3.000 


and were shown through the first two 
days (by cooperation with local educa 
tional groups). Report from exhibitors 
Satisfaction with both quality and 
quantity of attendance. (For comment 


Conclusion Success 


see p. 53.) 
which resulted in immediate formation 
of plans for another to take place in 
Philadelphia, first week in October. 


(Pictures on page 53) 


Chemical Exposition Showed 
Advances in Equipment 


As was expected, the Chemical Ex 
position in Philadelphia displayed nu 
merous advances in processing equip 
ment. Among these were: An improved 
finned tube (Brown Fintube), a glass- 
packed, glass-lined Turbogrid column 
section (Pfaudler), a new 


metal tower packing ( Spraypack, Blick 


expanded 


(Continued on page 50) 
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RECENT MEETING AND EXPOSITIONS IN REVIEW — 


Nuclear Congress a Forum for Different 


Approaches to Economic Power 


engineers and 
| 


combination of 


scientists’ implementations, intermixe: 


with world leaders’ cautions, would lx 


one way to describe a “ongre © lar ure 
and diversified as to be almost unchat 


acterizable 


Internationa! Atom 


lf the myriad technologic paths to 


ot 


generation 


ward economic 
from the atom seemed confusing, there 
international tua 
A Nuclear 
} 


was clarity im the 
tion as described by 
Engineering Division banquet speaker 
(gunnar Rander Special a tant 
peacetul uses of atomic energy to U.N 
Secretary-General Hammarskjold, Ran 
ders cautioned against optimism for the 
really “underdeveloped” nations of the 
world to quickly benefit from nuclear 
Reason for this i 


grouping nations imnto tour categorie 


energy explaimed by 
Those having both nuclear fuel and re 


actors in which to use it; those having 
(but having a 


latter ) 


raw fuel but no reactor 
bargaining position lor the 


those having neither nuclear fuel nor 


reactors but having imedustrial skill md 
sufhcient other raw materials to enable 
them to trade products for nuclear fuels 
and reactor im] those without either 
natural resources or skill The hope 


Nuclear Eng. Div. dinner group—|. to Kotz, 
Dunning, Randers, Genereaux and Dodge 


for the latter through the advent of 
nuclear power will be no greater than 
has been the case with more conver 
tional sources of power. In other word 
such nations have nothing to trade in 
exchange for the investment in nuclear 


installation No 


ommented 


power generation 


power generating reactor 
R anders, can be « xpected to be located 
in the center of barren deserts 

Another 
had to do with the caution being exer 
cised by the Western nations in their 
whic h 


spect of Rander remark 


desire to make sure that reactor 
are capable of producing plutonium) 
will not fall in the hands of people who 
might use the plutonium produced as 


a byproduct to produce bombe 
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Nuclear Institute 
il | cw 
Atomic bu 


ergy Commission, announced at one of 


On the national scene 


L.. Straw chairman of the 


mners that an imstitute for taculty 
ers of American engimeerim 


re and universities will be estab 
Nat nal lia 
boratory near we |’ pose vill 


he to alle Viale the 


guahhed to u truct echn 


icy 


this summer at Argonne 
hortage 


ory Action wa and to have been taken 


itter consultation between the Ab 
National Science Foundation, and th 


Strouss—"Where are 
men, proficient in this 
new art, fo be 


found?” 


Productive Future 
President Eisenhower sent hi vreet 


ings to the ¢ ongre citing that he had 


been advised that by 106 peacetin 
atomic energy will represent an invest 
ment ol mat hundreds of muillio ol 
dollar Future expansion will depend 
on how well we are able to wld more 


and engineering brain power 


our engineering torce it order to 


make a more productive atomic future 


possible 


Likewise, Walter G. Whitman, Con 
rence ecretary Creneral of the 
fseneva meeting on peacetul ot 
\tonuec lunergy a vhucl 


termed the Cleveland n eeting one which 


hould mark i listinet wlvance ti 


ward the er pinerring ippl ition ! 
this revolutionary mirce of energy to 
the benefit of mankind 
“Declassify’’—Anderson 

experienced | petting 


formation needed for industry to ore 
| 


ceed with commercialization { aton 

energy, were laid at the door of the 
by Senator Clinton Anderson 
(D.-N.M.) nan addre another 


ot the dinner group Phat indecision 
and availabilities 


ottered for 


with re spect to price 
ot tuel for use in reactor 
scale abroad holding ba hk our ndu 


ontinued on page 
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Your Grinding and 
Mixing Needs Well 


MASS and PASTE MIXERS. 
For fast, thorough mixing and 
kneading of all kinds of pastes. 
Standard and heavy duty models. 
Various blade styles available. 
Made in steel, stainless, monel, 
brass, aluminum and _ other 
metals. Sized from 3 gallons to 
470 gallons. 


For full details, send for catalog V 


RIBBON MIXERS. For dry, liquid, 
semi paste mixing and crystalliz- 
ing.* Brush sifters can be supplied 
for pre-sifting. Mixing bowls and 
blades furnished in steel, stainless, 
bronze, aluminum and other metals. 
From 1 to 160 cubic feet. 


For full description, write for catalog V 


(* Blades also break up soft lumps while 
mixing.) 


CONE BLENDERS. Excellent for 
blending all kinds of dry materials. 
Mixing is rapid and thorough. Dis- 
charges quickly. Easily cleaned. In- 
ternal beating elements available. 
Furnished in steel, stainless, bronze, 
monel, aluminum, and other metals. 
Rubber lined and porcelain also. 
From 19” to 12’ in diameter. 


Described and illustrated in our 
catalog V 


PAUL ©. ABBE CYLINDER MIXERS 
can be supplied in a wide range of 
sizes up to 90” diameter. Various 


internal mixing devices are avail- 


able. Baffles may be attached to 
the inside of the cylinder, if de- 
sired, or loose type mixing ele- 
ments such as balls or specially 
shaped metal bars may be supplied. 


For full details, write for catalog V 


PAUL 0. 


271 Center Avenue 
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Little Falls, New Jersey 
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| cause involved, but, 


| program 


RECENT MEETING... 


congress a forum 


(Continued from page 49) 


| try’s ability to sell the reactors, was 
cited as an example. On the subject of 
peaceful uses of energy from thermo- 
nuclear reactions, Senator Anderson 
said, “It is my considered opinion that 
the ‘time has now arrived when we 
should declassify, and not merely down- 
grade, all our work in the controlled 
hydrogen field.” 


Attendance High 

With regard to the Congress sessions, 
they were well attended. with those of 
wider interest (according to nature of 
subject) running as high as 300 in the 
audience, consistently. 

Preprints were in brisk demand (see 
picture)—the A.I.Ch.E. not only han- 
dling the sales, but having underwritten 
the printing of both preprints of papers 
and programs for the Congress. 


Van Antwerpen and 
preprints—"A big job, 
but evidently very 
much worth while, 
judging from the re- 
sponse.” 


That this joint effort of so many 
engineering and scientific societies did 
“come off” so smoothly, is attributable 
not only to the belief of so many in the 
as usual, to the 
dedication and willingness to take re- 
sponsibility on the part of a handful of 
people. For the Congress, the services 
of Donald L. Katz (Univ. Michigan) as 
chairman, was outstanding. 
Likewise, for the Nuclear Engineering 


| Division of the A.L.Ch.E., the efforts of 


R. P. Genereaux went far in making the 
A.L.Ch.E. contribution—which was no 
small one any way measured. 


chemical exposition 
(Continued from page 49) 


man), larger diameter fused quartz 
scrubber and heat exchanger (Amersil), 
and others too numerous to mention in 
the brief survey made. 

Our attention was directed primarily 
to the quality of exhibits, from the 
standpoint of how wel! they demon- 
strated worthwhile engineering informa- 
tion. For pictures, see page 52. 
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For... Exceptional Clarity, Cake Stability, 
Labor and Maintenance Savings 


FIBRA-FLO In Fibra-Flo you get the advan- 
tages of both asbestos and diatomite. 


ASBESTOS — Fibrous asbestos particles pro- 


DIA(OMITE— Celite’s unique particles pro- 
vide greater cake stability and adsorption. 


vide highest clarity at fastest flow rates. 


from each of its mines and carefully blends them 


Combining the excellent adsorption properties of 
into a number of grades. In addition, strict uni- 


selected and processed asbestos fibres with the high 


flow rates of Celite* diatomite, Johns-Manville formity is maintained for each grade so that you 
offers this PRE-MIXED filter aid to those requiring may choose the exact mixture you require, relying 
superior filtration of liquids. on this uniformity for all future orders. 
Johns-Manville, the world’s largest producer of Fibra-Flo is now available in carload quantities. 
both Asbestos AND Diatomite, selects materials Use the coupon below to get further information, 


FIBRA-FLO offers the following advantages to your filtration process: 


1. Improved clarity more quickly obtained.—increased production. 

2. Filter cake more easily parted from screen.—Labor savings. 

3. Better protected septums, less plugging. —Labor cond maintenance savings. 
4. Screen imperfections con be coated.—Longer service. 

5. Asbestos can adsorb undesirable dissolved solids. 


Johns-Manville Johns-Maanville, Box 60, New York 16, N.Y 


(In Canada: Port Credit (Toronto) Ontario.) 


Please send further information on tibra-Flo 


| Please have Celite technical man call for appointment 
- I am interested in the filtering of 


with the following equipment 


asbestos-diatomite filter aids 


Title 


A product of the Celite Division 


City 


*Colite is reg tred rh for its @ products. 
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Johns-Manville announces a new line of Filter Aids | 
‘ 
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| FIBR A 


Philadelphia 


CHEM SHOW 


As promised (Opinion & C t, 


C.E.P. Nov. 1955) we looked over the 
exhibits from a quality standpoint, 
photographed the outstanding ones 
Our congrotulations to those exhibitors 
whose displays ore shown; our apolo- 
gies to those which space did not per 


mit showing. 


The Pfaudler Co 


2. “Yorkmist’ demister, 
Otto H. York Co., Inc 


3. V. D. Anderson Co 


4. Corning Glass Works 


5. Claude B. Schneible Co. 


6. “Sproypok,” S. Biickman 
& Co. 


9. Corning Gloss Works 


7. S. Blickman & Co 


10. Hardinge Co. 


11. Williams Patent Crusher & Pulverizer Co Ingersoll-Rand 


12. Mixing Equipment Co. 
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HIGH TEMPERATURE FR 
LIQUID METAL PUMP 


Cleveland 


ATOMIC 
EXPOSITION 


OPINIONS 


major succes L. Smiley, 


Sylvamea 


lExhibitne of 
pertinence RF. Lisele, Leeds 
& Northrup 


high quality and 


impressive number ond variety 


of customer companies engineers 


E. D. Kane, Cuno Engineering 


real contribution to the indus 
try F. W. Claus, Foster Wheeler 


“Very worthwhile will become 
one of the largest in the U.S." G. M 
Butler, Electronics Division Curtis 
Wright 


Griscom-Russell Co 


Callery Chemical Co 


Atomic Power Development 


Associates 


General Electric Co 


Escher Wyss Lid 


Bendix Aviation Corp 


New York University 


“Pickle-barrel” subcritical 


nuclear reactor 


Atomics International 


WW, 12, 
banqvet specker from UN, be 


13. Gunner Randers 


ing shown through Exposition by 


R. P. Genereaux. Finally, off for 


Norway, carrying a complete set 


of Congress preprints to his 


colleagues 


9. Sylvania Electric Products 
Co. 


10. Allis-Cholmers 
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THE STUDENT AND THE MAN 
FROM INDUSTRY 


Students meet experienced engi- 
neers at Detroit “meeting with 
a difference.” 

Chemical engineering students, who 


ad 
| often have moments of wondering what 
Gives You All Basic Designs Of life in industry will be like, had a 


| chance to find out, rub shoulders with 
a RAPHITE | their experienced elders, at a recent 


“experimental” student meeting in 


Detroit 
| The meeting, a one-day affair held at 


the A.LLCh.E. Annual Meeting, was di- 
“ly rected toward orientation for future 
entry inte industry through talks and 
counseling. But it had a bonus—a bonus 
in human relations. 


CUBICAL —~ y The “different” aspect of the meeting 


Provides qrestest amount of wonsier arose in the handling of the student 
face possible for size of exchanger. (Ex- all _ banquet, and in the efforts of a number 
ample: Model 4 can provide 50 sq. ft. on ee Be of men (H. J. Peddicord, R. M. 
one side and 90 on the other). This IM- ae “ Lawrence) and c 2 Procter & 
PERVITE exchanger can be operated up » : ; | Lawrence) and companies ( Procter 

to 150 psi, 340° F. They can be easily - 
modified to permit change of application, 1, pas foster student-engineer contact by acting 
of as sponsors for students, paying trans- 

portation and other expenses. 


Gamble, Wyandotte, respectively) to 


At the banquet itseli—brainchild of 
TUBE AND Ay - H. G. Donnelly, Wayne University- 
SHELL industry engineers picked up checks for 
students in advance, assumed social and 
professional responsibility for them, sat 
with them, generally established close 


You can get quick shipment on famous standard IMPERVITE 
tube and shell exchangers in sizes from 7 to 650 tubes, 9 and 
12 ft. in length. In addition, flexible design and production 
facilities at Falls Industries enables custom units to be fabri- rapport. 
cated quickly and economically for practically any application. Speaker S. D. Kirkpatrick, McGraw- 
Hill, and past A.L.Ch.E. president, con- 
t th . } > 7 
Design of these exchangers Is such thet corre- ry inued the theme of human relations 
sives only come into contact with IMPERVITE - within chemical engineering by talking 
impervious graphite. This material is unaffected | of “tringe benefits” in professional so- 
by the action of all corrosives except a few ciety membership. 
highly oxidizing agents, is immune to effects of lawrence also stressed. in his talk 
thermal shock, and possesses an exceptionally ‘ 
high rate of thermal conductivity. An extensive the importance of the relationships 
variety of standard and special IMPERVITE established in society membership and 
processing equipment is available from Falls meetings by describing his own experi- 
industries for long-life, corrosion-free service. 
, ences as a student attending society 


meetings. His greatest gain: talking 


CROSSBORE with leaders in the field, meeting the 


men who would be his associates 


This new exchanger design is an exclusive Falls’ development, throughout his professional career. 
which incorporates a “one-piece” bundle. It withstands operat- 

ing pressures in the 150-200 psi range, resists greater physical 

shock, and is exceptionally easy to clean. Extreme simplicity CORRECTION 

of design provides truly maintenance-free operation. 


CASCADE 


All models utilize specially constructed 
low-pressure-drop ells. All tubing is 
extruded by an improved method 
which practically eliminates spalling at — ~ 
high temperatures and results in more 
uniform heat transfer characteristics. > = 


WRITE FOR CATALOGS 


Incorrectly captioned as the main 
building of Food Machinery & Chemi- 
cal's new Central Research Laboratory, 
(December, 1955, p. 42), was the main 
building of U. S. Industrial Chemicals’ 
new pilot plant. 


31911 AURORA ROAD ¢« SOLON, OHIO Food Machinery’s new building ap- 
PHONE: CHurchill 86-5357 TELETYPE NO: Solon 0-720 | pears in the architect's drawing above. 
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THIS VALVE HAS 3,500 FATHERS 


eee More than 3,500 users, specifiers 

and buyers have had a hand in 

the design of the Cooper Alloy 

stainless steel valve. We're 

proud of the fact that many of 

the design features it embodies 

owe their origin to your sugges- 

tions and we are equally proud to learn that our 

valve clinics have helped to reduce maintenance 
costs in your plants. 


These Valve Clinics have been held in most major 
industrial centers and our in-plant clinics have 


been held on the spot in dozens of leading 
industrial plants. 


Arrangements for a valve clinic in your 
own plant similar to those already held at 
DuPont, Pfizer, Celanese, Standard 
Brands, and many others, may be made 
through our Public Relations Division. 


75 Questions’’. . . a selection of those 
questions asked most often at our clinics, 
is available on request. 


COOPER ALLOY 


CORPORATION «+ HILLSIDE, N.J. 
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29% Nickel alloyed stainless castings safely 
handle corrosive fluids pumped by the Eco Centri- 
Chem unit shown installed in a Sel-Rex portable 
filter. The maker of this centrifugal pump, Eco 
Engineering Co., Newark, N. J., has standardized 
on A.C.I. type CN-7M cast stainless to assure 
dependable performance in chemical, petroleum, 


food, drug and other process industries. 


Advanced mechanical features of the Eco 
Centri-Chem pump allow easy, fast disassembly. 
Pump lines can be backwashed rapidly .. . with 
all slurry and filter aid expelled through open front. 


Nickel containing stainless alloy resists hot H,SO, 
even when turbulence speeds the attack 


THE IMPELLER and housing cover of the pump on 
the portable filter, above, are made from 29% nickel 

20% chromium-copper-molybdenum cast stainless 
steel (Alloy Casting Institute type CN-7M). 


This stainless nickel containing alloy resists hot 
sulfuric acids in all concentrations to 150°F, and 
in 10% solutions to 200°F. 


It resists a long list of other severe corrosives ... 
including hot concentrated solutions of acid chlo- 
rides and sulfates, plating solutions, dilute hypo- 
chlorites, paper mill liquors and organic fluids. 


Aco, THE INTERNATIONAL NICKEL COMPANY, IN 
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Pumps, valves and other flow restricting devices 
create a turbulence that accelerates attack by the 
corrosive fluids handled. That's where you need 
highly alloyed nickel containing stainless to keep 
output up as well as to minimize maintenance. 


Field experience in solving corrosion problems is 
one of Inco’s most valuable assets. And it’s available 
to you for the asking. Whatever your metal! difficulty, 
send us details for our suggestions. Write for List 
Aof available publications. It includes a simple form 
that makes it easy for you to outline your problem. 


67 Wall Street 
New York 5. N.Y. 
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the chemical engineers 


to significant developments in 


® EQUIPMENT 


® MATERIALS 
® SERVICES 


HOM ST 


HO, MON 
SSTWOOUd 


HO, MON 


SSAnisnag 


corporated in new device 
= known as the Chiksan Hy- 


draviically Controlied Ma- 
rine Loading Arm. Designed 
to speed up tenker opera- 
tions while providing en 
unusually high degree of 
safety to dock workers and 
equipment, the Loeding Arm 
is the result of ten years 
research and development 
by Chicksen Co., Brea, Cal 
Mounted on a structural 
steel frame some ten feet 
from the water's edge, the 
Loeding Arm consists basic- 
ally of two lengths of alumi- 
num pipe of six, eight, or 
ten inch diameter. These ere coupled together by Chiksan 
sluminum swivel joints. A boom and cam errangement, powered 
by hydraulics, enables one man at @ remote control point to 
place the flanged end of the arm aboard the largest existing 
tanker in one minute 

Once aboerd and attached, the power system on the arm is 
pleced in free-wheeling, sllowing for « forty foot rise and 
fall of the ship, a lateral drift of twenty feet, during opere 
tions. In free wheeling, operation may proceed unattended 
As many es seven arms can be operated from one set of 


controls 

Other adventages of the new Loading Arm include: large 
savings in manpower; no downtime or product loss from 
bursting hoses; and many more 

For further details, performance data, circle number 99 on 
Dete post card 


ONS ISOM ST 


ONINZINIONI TVDIWFHD 


‘9E HO, MON 


(Continued on page 58) 


os TURN THIS PAGE TO RIGHT “OR MORE 


@ HOw 10 USE THIS POST CARD 


HO, MON 


a sSsanisng 


Merely encircle numbers on cards to get literature desired. On 
edvertised products in front of magezine, fold this page out to 
right. For those in back, fold card strip agein to right, where 
card strip is scored for detaching 
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products- 


advertised in this issue 


Acrolein Derivatives. Pentanediol & 
glutaraldehyde are produced in develop- 
ment quantities. Chiorallylidene diacetate 
in research quantities. Samples & informa- 
tion available. Carbide & Carbon Chemical 
Co 


3R Rotary Sifter. Model M Bar-Nun in- 
corporates all requirements for @ screening 
job. Classifies, screens, sizes. 8. F. Gump 
Co. 


4A Automatic Control. Using Varitrol as « 
component of U. $. Varidrive controls motor 
speeds. Adaptable for constant pressure, 
proportional flow & many others. U. S&. 
Electrical Metors Inc. 


6A Valves. Hot phenol is rough on valves. 
These valves handie phenol at 350° F. with- 
out trouble. Crane Co. 


7A Filters. Unite from Process Filters, Inc. 
assure efficient, trouble-free, high produc- 
tion. Variety of types. Process Filters, Inc. 


SA Dewtherm. An ideal transfer medium 
for high temperature, low pressure heat 
For steam at 700° F. exerts pressure of 3,000 
ib./aq.in. Dow Chemical Co. 


9A WNitric Acid. A pressure process from 
Chemical & Industrial Corp. is illustrated 


10A Leakproof Pump. Extension of ap- 
plications is now made possible by new 
design features. Investigate this low-cost 
sealiess pump. Chempump Corp 


11A Filters. Available frem Dollinger Corp 
all types of filters illustrated plus special 
units for particular filtration problems. 


12 Packaged Plants. Whether your need 
arises from @ new process or expansion of 
your facilities Doyle & Roth are prepared to 
furnish packaged plants. 


13A Rectifiers. No delicate adjustments 
needed. Unique plunger starts continuous 


excitation. Allis-Chalmers 


14A Lithium. A well-known element with 
many new uses. Its future is infinite. Used 
in high temperature alloys, propellants, 
chemical processes. Lithium Corporation of 
America, inc 


15A Fleker. From F. J. Stokes Machine Co 
The flaker unit replaces batch method in 
processing of naphthalene. Booklet & other 
information available. 
16A Fume Scrubber. 
pungent fumes in industry is easily solved 
by absorption using the fume scrubber. Rub- 
ber lined, unit resists corrosive action & 
fumes. Schutte and Koerting. 


Pulsafeeder. Now a 


volume proportioning pump for laboratory 


The problem of 


ontrolled- 


use, pilot plants & industrial production 
Capacity 2,150 mi./hr,; maximum discharge 
pressure 1,000 Ib./sq.in. gauge. Lapp in 
sulator Co., Inc 


Pulverizer, Ultrafine grinding with 
centrolied particle size distribution is now 
available in Schutz-O'Neill Co. Superfine 


pulverizers. Free test grind 


19A_ Lead Shielding. Extruded lead bricks 
heave no hidden voids or shrink-holes to 
lessen protection. Available in standard 
sizes either flatside or curved Protecto 
brick. National Lead Co. 


204 Oil Reclaimers. The Hilco unit purifies 
by continuous recirculation either on full- 
flow or by-pass basis or intermittently on 
batch basis. A type for every job. Hilliard 
Corp. 

21A Electrodes, Anodes, Mold Stock. 
Products in carbon & graphite distinguished 
by integration between research discoveries 
& process refinements of raw materials. 
Great Lakes Carbon Corp. 


22A Drying Equipment. Efficient drying 
often results in more profit. Proctor & 
Schwartz, Inc. equipment provides control, 
flexibility & features essential for this end. 


23A Fluid Agitator. An integrated, pack- 
aged fluid agitator service now available 
from Philadelphia Gear Works, Inc. Many 
exclusive features. 


244 Tube Mills. Units for wet or dry 
grinding in sizes 2 to 10 ft. in diameter; 
6 to 35 ft. long; single or multiple com- 
partments; acid proof linings of rubber, 
silica & porcelain. Hardinge Co., Inc. 


25A Filters. increased production results 
from improved design of these units. With 
longer runs bottlenecks are broken & main- 
tenance reduced. R. P. Adams Co., Inc. 


26A Stainless Steel. Bars, sheets, plate, 
heads & other shapes in steiniess steel avail- 
able from G. O. Carlson, Inc. Complete 
service with emphasis on flexibility, effi- 
ciency & economy. 

27A Speediock Cover. A new concept in 
pressure vessel closure with eight adven- 
tageous features. Sparkler Mfg. Co. 


284 Methyl Mercaptan. Material is now 
available in small lots or tank cars from 
Pan American Chemicals Corp. 


29A Fatty Acid Process Units. Foster 
Wheeler Corp. designers of low-cost dis- 
tillation plants are responsible for another 
fatty acid plant with rated capacity 1,500 
Ib./hr. crude fatty acid. 


320A Valves. A high quality, low-cost, & 
easily installed Tube Line valve in sizes for 
Ve to V2 O.D. tubing. Stainless steel con- 
struction. Autoclave Engineers, Inc. 


32A Mist Eliminators. Schuylernit units for 
the chemical & petroleum industries are 
custom designed & constructed for eco 
nomical separation of liquid & small par- 
ticles. Schuyler Mfg. Corp. 

23° Oryers. Highspeed conveyor & truck 
type dryers with many exclusive features. 
Assure low operating costs & improved 
product. National Drying Machinery Co. 


33A Fume Washer. Called Cyclonaire this 
compact, portable fume washer fits any- 
where but does @ big fume removal job. 
Removal effective to 99.9%. U. S. Stone 
were Co. 

35A Silica Gel. Davison Chemical Co. 
silica gel gives @ high capacity for moisture 
even at temperatures of 110-120° F. Eco- 
nomical for drying natural gas. 


326A Stainless Steel Tubing. Service condi- 
tions in refinery applications require durable 
tubes. Stainless tubing served 100 hrs. at 
pressure of 10,000 Ib./sq.in. & temperature 
of 1,100°F. before failure. Babcock & 
Wilcox Co. 

37A Graphite Equipment. Fabricated from 
Karbate impervious graphite process equip- 
ment from National Carbon Co. gives un 
equalled corrosion-resistance & immunity to 
thermal shock. 


DEVELOPMENTS OF THE MONTH (Cont.) 


100 A new con 
tinuous turbulent 
floating blade 
evaporator, permit- 
ting the thinnest 
possible films on 
the heat transfer 
cylinder and 
smaller amounts of 
material in process, 
has just been de- 
veloped by the 
Rodney Hunt Ma- 
chine Co., Orange, 
Mass., was intro- 
duced at the recent 
Chemical Exposition. 

Designated the Turbafilm Floating 
Blade Evaporator, the new unit is said to 
be ideal for reduction of solutions from 
which the intermediate product is to be 
@ mixture of crystals and liquor. But in 
some instances it is possible to produce a 
dry powder. 

The bledes, which are pivoted so that 
they ride on a@ thin film of liquid flowing 
down the heat transfer cylinder, are con- 
structed of various materials depending 
on the process 


The evaporator is adapted especially to 
the separation by distillation of heat 
sensitive materials which tend to decom- 
pose or polymerize. 

Because of its construction, the new 
evaporator controls foaming so as to en- 
tail no loss, and prevents the formation 
of crust or coke on the walls of the 
heating chamber. 

The unit is available in 7 sizes with 
varying cylinder diameters and heating 
areas. 

For further details circle mumber 100 
on Data post card. 


101 If you have operations which re- 
quire an even having adjustable tempere- 
ture control from 100° F. te 1000° F., 
Grieve-Hendry Co., Chicago, has designed 
one especially for you. 

Gas fired, the oven is all steel, in- 
sulated with 5 inch Rockwool. Partlow 
temperature controller is standard equip- 
ment. 

The oven can be built to operate elec 
trically, size of work spece is 26” x 30” 
x 30”. 

For full details circle number 10! on 
Data post card 
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384 Mechanical Seal. A pressure-belanced 
bellows design seal said to give unsur- 
passed performance & have long, trouble 
free life. U. S. Gasket. Belmont Packing. 


39A Cerresion. A report on progress 
egeinst corrosion in 1955, available from 
Pfaudier Co. manufacturers of glassed-steel 
& acid-alkali-resistant giass equipment. 


40A Process Equipment. M. W. Kellogg 
Co. have expanded their fabricating facili- 
ties to produce shells thicker & bigger, in 
less time. 


41A Synthesis Gas Plants. Girdler Co. 
specialists in design, erection & operation 
of synthesis gas plants announce a recent 
installation for production of mixture of 
hydrogen & carbon monoxide. 


424 Transmitters. Units said to give suc- 
cessful performance under extreme condi- 
tions. Accurately transmit flow, liquid level, 
end/or differential pressure with high 
speed. Barton Instrument Corp. 

45A Process Plants & Equipment. Badger 
Mfg. Co. prepared to supply the precious 
plus which does not appear on the bive- 
prints. Investigate. 


47A Filters. Built to meet exacting re 
quirements Eimco Corp. filters give guer- 
anteed performance. Many designs 
available. 


48A Evaporator-Crystallizers. Units fabri- 
cated from stainless steel alloy which oper- 
ate under non-scaling conditions another 
“first” for Struthers Wells Corp. 


SOL Grinders & Mixers. A unit to meet 
every need. See illustrations & details in 
ed of Paul O. Abbé, Inc. 


SIA Filter Aids. Announced by Johns 
Manville « line of filter aids called Fibra- 
Flo. Use results in exceptional clarity, cake 
stability, & savings. 


S44 Heat Exchangers. Fabricated from im- 
pervite an impervious graphite @ variety of 
corrosion-resistant heat exchengers. All 
tubing is extruded. Falls Industries, Inc. 


S5A Valve. A stainless steel valve de- 
signed as a result of valve clinics & said to 
embody features resulting in efficiency & 
maintenance reduction. Cooper Alloy Corp. 


546A Nickel Alloyed Stainless. Castings 
which safely handle corrosives fabricated 
from this material. Resists hot H,SO, even 
when turbulence speeds the eftack. Inter- 
national Nickel Co., Inc. 


61A Spray Dryer. Developed by Bowen 
Engineering Inc., a semi-works spray dryer 
which is compact, gives high yield, is easy 
to clean & is operated at low cost. 
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63A Centrifuges. No matter what your 
problem Sharples Corp. can supply @ unit 
to do your job continuously st low cost. 
Bulletin on complete line. 


65A Stainless Steel. Many industries re- 
quire solid stainless. In some operations 
stainless cladding does the job & cuts cost. 
Sun Shipbuilding & Dry Dock Co. fabricates 
solid stainless es well as alloys. 


664 Pumping. A progress report on pump- 
ing is featured by Aldrich Pump Co. A 
reading will tell you how you may over- 
come specific problems. 


67R Tantalum. You need tantalum in your 
process if its use eliminates shutdown, con- 
tamination, & other waste due to corrosion. 
Book available on use in chemistry. Fan- 
steel Metallurgical Corp. 


681 Liquid Level Control. Unit called Mag- 
netrol said to be as dependable as magnetic 
force no matter how specialized your ap- 
plication. Magnetrol, Inc. 


66R Tetrines. Use of Glyco Products Co., 
Inc., ethylenediamine tetraacetic acid & 
salts act to prevent curd, scum, & haze 
formation & dissolve if when present. 
Purest commercial forms aveilable. 


69R High Alloy Castings. Large, smal! or 
special shapes which are corrosion, heat & 
abrasion resistant, fabricated to your order. 
Melt, casting & finishing controlled & tested. 
Duraloy Co. 


7OTL Laboratory Glassware. The Diamond 
D Bive line glassware from Doerr Glass Co. 
has carefully calibrated gradations, is uni- 
formly accurate, has precision craftsmanship 
built in. 


Fin & Pipe Coils. Built from stain- 
less steel units handle many corrosive sir 
mixtures or liquid to be heated or cooled. 
Data book prepared for special use of de- 
sign engineer. Rempe Co. 


7OTR Aerating & Level indicator Units. 
From Bin-Dicator Co. « Bin-Flo serating unit 
for steady flow of dry, finely ground me- 
terials. Bin-Dicator is @ bin level indicator 
for ell bulk materials. Deteil dete book 
available. 


7OBR Spray Nozzles. Wide choice of sprey 
nozzle types & capacities meet your needs 
exactly. Also @ line of strainers aveileble 
from Spraying Systems Co. & covered in 
their complete catalog. 


71R Heat Exchangers. Loss of heat trans- 
fer resulting from slime formation on con- 
denser & heat exchanger waterside surfaces 
eliminated by chlorination of cooling weter. 
information available. Wallace & Tiernan 
Inc. 


72TL Process Equipment. Added to « line 
of pressure vessels & tanks built to ASME 
code, Washington Aluminum Co., Inc. has 
available sluminum greting walkwey & 
handrailing. 


7284 Mixer. Use of Hermes Machine Co. 
jet mixer circulates the mass material evenly. 
No vortex or surface boil. No entrapped 
sir to oxidize compounds. 


73R Centrifugal Pumps. A complete line 
of Westfalia’s continuous clarifiers & sepa- 
rators available to solve your problem. Free 
literature available. Centrico Inc. 


74. CO, A substance with amazingly 
diversified talents it has unlimited applice- 
tions which are described in a new booklet 
from Liquid Carbonic Corp. 


102 To provide accurately controlled 
temperatures over a broad range, Union 
lron Works has designed @ new Packaged 
Vaporizer, Type MH, for use with Dow- 
therm “A” of “E", Para-Cymene, or 
Anisole. 

The company claims that, unlike steam 
generators, the new Vaporizer can be 
used to obtain extremely high tempera- 
tures at low pressure, and unlike direct- 
fired methods, control is simple, sensitive 


and uniform. 


Furnished for heating with oil, gas, 
waste heat or special fuels, depending on 
the particular application contemplated, 
the new Unit operates with @ slight posi- 
tive pressure in the furnace. Need for 
an induced draft fan is eliminated; stack 
height is materially reduced. 

Featuring compact, three-drum design, 
the Vaporizers are completely shop-es- 
sembled and shipped as packaged units 
for indoor or outdoor installation to meet 
requirements from 3,700,000 to 15,000,- 
000 BTU/hr. 

Divided tube banks enclose the furnace, 
and the straight-through gas flow over the 
tube banks requires furnace baffles only. 
This straight line tube pattern provides 
high heet transfer without the higher 
draft losses of @ staggered tube arrange- 
ment. 

For fully illustrated bulletin, and fur- 
ther details circle mumber 102 on Data 
post card. 
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74BR Ejectors. Steamjet ejectors with sus 
tained high efficiency are built with nozzle 
which prevents possible internal leskage. 
Ingersoll-Rand. 


75R Process Equipment. Whether your 
need is for @ kettle, reboiler, reactor or 
other unit Manning & Lewis Engineering Co. 
is ready to design & fabricate it for you. 


76L Linings & Coatings. Various types of 
materials for prevention of corrosion eveil- 
able from Atlas Mineral Products Co. Bulle- 
tins on each materiel give technical in- 
formation. 


77R Heat Exchanger. Called Paracoil this 
self-cleaning heat exchanger eliminates 
down time where tube fouling is present. 
Davis Engineering Corp. 


78L Jacketed Pumps. These pumps de- 
signed for pumping various chemicals which 
tend to solidify & become viscous at low 
temperatures. Bearings are heavy-duty, 
water-cooled. Lawrence Pumps, Inc. 


79R Heat Exchangers. Fabrication from 
special heat exchanger materisis is the 
specialty of Downingtown Iron Works, Inc. 
Some stainiess steel units provided with 
enamel-lined tubes for solving specific 
problems. 


BOL Fused Silica Lab Ware. Vitreosil ware 
(pure fused silica) meets exacting laboretory 
needs. Also prepared to fabricate specie! 
items in addition to large line available. 
Thermal American Fused Quartz Co., Inc. 


SIR Vaporizers. Units of « variety of types 
for handling & emmonia. Heavy 
duty type built to individual requirements. 
Richard M. Armstrong Co. 


82TL Relief Valves. For safety at pressures 
to 45,000 Ib./sq.in. use adjustable relief 
valves. Parts have Stellite stems & seats 
Available in three pressure ranges. Amer 
ican Instrument Co. 


628i Rotary Presses. Available from 
Arthur Colton Co. rotery presses with 
capacities 65 to over 5,000 tablets/min 
Also a line of mixers, granulators & ovens 
for high production at low cost. 


83R Ball Joints. For use in piping handling 
chemicals Barco Mfg. Co. flexible bell 
joints. Bodies of stainless steel. Also aveail- 
able in other materials. One ball joint said 
to do the work of two swivel joints 

Reaction Flasks. From Ace Giass 
reaction flasks with heads interchangeable 
with bottoms. Large necks for easy clean 
ing. Capacities & types for every need. 


85R Cooling Towers. Built by specialists 
in the field the Marley Co. has a factory- 
trained man standing by at each operation 
to see that every vitel component functiens 
properly. 

86L Silicone Defoamers. Production goes 
up when foam goes down es a result of 
using one of three Dow Corning Corp. 
silicone defoamers. Equally effective at low 
concentrations. 

87R Filters. You can now have continuous 
filtration 24 hours a day wusing Filtration 
Engineers, Inc. string filters. Small pilot 
plant filter availabie on rental basis. 


(Continued on page 62) 
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BOWEN 
SEMI-WORKS 


SPRAY DRYER 


* COMPACT 
* HIGH YIELD 
*® EASY TO CLEAN 


* LOW OPERATING 
COSTS 


@ At last a fully prefabricated spray dryer 
requiring only hours to erect. The new 
reasonably priced Bowen Semi-Works 
Spray Dryer makes available a small, com- 
pact unit requiring a working area of only 
7x9 feet, completely prefebricated and 
transportable through usual factory open- 
ings. Surfaces in contact with the product 
and feed material are of stainless steel 
thruout. Drying temperatures are variable 
between 200°F and 750°F to accomodate 
a wide variety of materials. 


BOWEN ENGINEERING, INC. 


NORTH BRANCH 13, NEW JERSEY 


pecosnized Leader in Spray Dryer Engineering Since 1926 


BOWEN SPRAY 


Always Offer You Morel 


From one position the operator can observe the chamber interior, 
read the inlet and outlet temperatures and odjust the ow heoter. 


An interesting illustrated booklet, Bul- 
letin 36, is available. Send for it today. 


Mail 
Coupon 
for Free 
Literature 


BOWEN ENGINEERING, INC. 
NORTH BRANCH 13, NEW JERSEY 


Please send me Free Literature on Bowen Semi-Works 
Spray Dryer. 


NAME 


COMPANY 


ADDRESS 


LONE STATE 


2 


! 
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S6TL Filter Presses. A type & capacity unit 
is available to meet practically all conditions 
of pressure & temperature, clarity & flow 
rate of filtrate, etc. from laboratory to plant 
operation. 1. Shriver & Co., Inc. 


S8BL Sprocket Rim. Every valve said to be 
easily accessible with Babbitt Steam Spe- 
cialty Co. adjustable sprocket rim with 
chain guide. Redesigned for greater 
strength & easier, more solid assembly. 


S89L Sinks. Whether you are looking for 
sinks, process equipment, materials of con- 
struction or engineering services refer to 
Chemical Engineering Catalog published by 
Reinhold Publishing Corp. 


BOR Gages. Jerguson Gage & Valve Co. 
will help you solve problems of accurate 
gaging of levels & pressures when liquids 
ere cold & slow, or hot & fast. Some units 
available with electric heating. Special de- 
tails available. 


DEVELOPMENTS OF THE MONTH (Cont.) 


103 Need « dependable source of steam 
under all operating conditions—plus the 
added advantage of a self-contained unit 
ready to operate when received? 

Eclipse Fuel Engineering Co., Rockford, 


9OL Spray Nozzles. You'll get the right 
nozzles for washing, cooling, & many other 
applications from Binks Mfg. Co. A size & 
spray pattern for every purpose. Catalog 
available. 


9OTR Technical Date Books. Lefax Pub- 
lishers printers of pocket size loose leaf 
books of about 140 pages of technical data 
on the large variety of subjects listed 


Vacuum Equipment. Jet-Vac Corp. 
offers in addition to vacuum equipment, a 
line of steam jet ejectors, also condensers. 


9ITR Process Plants & Equipment. your 
interest is in a pilot or complete plant 
Artisan Metal Products, Inc. is equipped to 
design & engineer both plant & necessary 
equipment. 

9IBR Plastics. For corrosion resistance, 
for electrical insulation you can cut costs 
by using glass reinforced polyester, epoxy 
or phenolic laminates supplied by Carl N 
Beetle Plastics Corp 


96L Storage Tanks. Called Pla-Tank units 
are often chosen for chemical storage. 
Resistant to variety of acids, fumes & tem 
peratures. Stacks, hoods, ducts also avail- 
able. Pla-Tank, Inc. 


96R lon Exchange. Now 4 new deionizer 
unit on wheels makes it possible to accom 
plish deionizing anywhere. A general pur- 
pose unit. Available in two- or mixed-bed 
models. Illinois Water Treatment Co. 


GOR Steam-Jet Evactors. Chill-Vactor is 
only one of this type unit manufactured by 
Croll-Reynolds Co., Inc. Has no moving 
perts & no cheniical refrigerant used to 
accomplish chilling. 


18C - Pumps. For downhill metering the 
new Milton Roy Co. Delta P pump. Features 
no stuffing box, running seal, contamina- 
tion. Easily dismantled. Accurate to +1% 


OBC Mixers. Do you want to outsmart 
fluid mixing costs? Then consider the 
Lightnin. Literature on mixing & these 
mixers available. Mixing Equipment Co., 
Inc. 


Ill., has brought out a new line of Scotch 
type Steamboilerplants to do just that. 
Known as the “Red Band” line, they range 
in size from 12 to 25 hp, are for gas, 
oil, or combined fuel firing, are specifi 
cally designed for process heating applica 
tion. 

All necessary valves, 
boiler trim are mounted on the unit, and 
internal piping and wiring is completed. 
Burner equipment is controlled avuto- 
matically by steam pressure with minimum 
supervision by the operator, and when 
electricity, steam, water, and fuel lines 
are hooked up the boiler is ready to 
produce steam. 

For complete information, additional 
details, circle number 103 on Data post 
card 


controls and 
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equipment- 


1 Spray Dyer. Pilot plant size spray 
dryer, horizortal type with nozzle atomiza- 
tion for deveioping techniques for spray 
drying chemicals, pharmaceuticals, foods, & 
other materials announced by Buflovak 
Equipment Div., Blaw-Knox Co. Has all 
normal advantages of spray dryer plus 
three of significance in solution of drying 
problems. Has extreme flexibility, requires 
no extra head room, & is easily cleaned 


2 Mechanical Seals. Designed for use on 
process pumps @ new series of Unitary me 
chanical seals from Garlock Packing Co. 
Bulletin includes complete information, also 
section drawings & diagrams. Feature 
one-piece assembly, preset at factory, 
Collett-type drive, external lock & drive, 
circulating connections in glands, & long 
life. 


3 Centrifugal Pump. Clessed a5 paper 
stock & industrial liquids pump unit features 
diverging type impeller enabling pump to 
handle liquids containing high concentra- 
tions of solids, air & gases. Pump is a 
horizontal, single-stage unit, available in 
sizes 4 to 12 in. with capacities from 200 
to 7,000 gal./min., heads from 5 to 225 ft. 
Ingersoll-Rand Co. 


4 Stainless Steel Filters. Cuno Engineer- 
ing Corp. makes available a new line of 
porous stainiess stee! filters, Poro-Klean. 
Permit filtering under severe conditions— 
temperatures to 1,200° F., pressures to 2,000 
ib./sq.in. of corrosive liquids or gases 
Filter elements produced from spherical 
powdered stainless steel alloys. 


5S Dust Filters. A newly designed hous- 
ing available for the all housed reverse jet 
dust filters developed by Day Co. features 
a walk-in access door & two inspection 
doors. Speeds inspection. Bulletin 559 ex- 
plains in detail distinguishing features of 
reverse jet filters 


6 Gate Valve. From Hamer Valves, Inc., 
a gate vaive which provides impenetrable 
line shut-off. Packing seals of Teflon. Stain- 
less steel locking rings & seats make unit 
impervious to corrosive fluids 


7 Swivel Joint. Called Swivel-Ette unit is 
of unique two-piece construction spun to- 
gether when manufactured. Two types 
available in V2 & % in. pipe sizes. For line 
where flexing & weaving are encountered 
Rotates full 360°. Used for occasional or 
intermittent turning. Emsco Mfg. Co. 


8 Oxidant Recorder. Instrument developed 
by Beckman Instruments Co. for study of 
various air pollution problems. May also 
be used for environmental testing of prod- 
ucts affected by air pollution including 
rubber, plastics, agricultural crops. Mea- 
sures concentrations as low as 2 parts per 
hundred million. Range of 0 to 80 parts 
per hundred million ozone equivalents may 
be extended 


9 Speed Controls. Complete | & 12 hp. 
Variac motor speed controls are small, 
rugged, & “drum” type used for forward, 
reverse, & stop operations. Dynamic brak- 
ing resistor included for use where quick 
stopping is required. General Radio Co 


10 Packaged Liquid Chillers. Acme Indus- 
tries, Inc. announces Flow-Therm packaged 
liquid chillers in capacities 15 through 
300 tons. Series C has capacities of 20 
through 175 tons; R series for remote com 
pressor mounting—15 through 300 tons. 
Complete engineering data available 

11 Pipe Strainers. Development of six 
sizes of carbon moly steel strainers for use 
with oil, gas, air, water & steam lines for 
pressures to 900 Ib. & temperatures to 
900° F. Available either screwed or socket 
weld in sizes V2 through 2 in. Armstrong 
Machine Works 


12 Swivel Joints. Lightweight, low cost 
swivel joints designed for hydraulic or 
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Whether your problem is to recover an extremely small quantity of 
solids from a liquid... produce tons of dry crystals per hour continuously 
rough out solids as a process step... or remove all undesirable solids from a 
slurry—there is a type of Sharples centrifuge to do the job continuously, and 
at low cost. 

Only Sharples gives you the advantage of approaching your problem 
with the three basic centrifuge types (disc, scroll and basket) from which to choose— 


The Heavy Duty DH-3 Concentrator. 


eet The New High Speed Sharples Super-D-Cantor. 


The High Capacity Sharples Super-D-Hydrator. 


Sharples is able to recommend, without bias, the best centrifuge for your 
solids recovery problem because we make all of the basic types, and have long experi- 
ence with them. 

We'll be glad to send you a copy of Bulletin 1259 which describes the 
complete line of Sharples Centrifuges. 


A PROVING GROUND FOR BETTER PROCESSING  Shorples completely equipped contrifugol test 


laboratory for industry. Any of the nine base types of 
Sharples centrifuges can be applied to your problems under 
conditions which closely poraliel plant operating conditions 
You ore invited to moke use of these exceptional 


THE SHARPLES CORPORATION 
2300 WESTMORELAND STREET PHILADELPHIA 40, PENNSYLVANIA 


Associated Companies ond threvgheut the Wertd 
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Sb 
... Sharples has 3 Money-Saving Answers 


pneumatic service on pipe, tubing or hose 
developed by Barco Mfg. Co. Provide for 
up to 360° turning or rotating where 
flexible piping or tubing is required. Sizes 
V4 through % in. Binder insert catalog 
sheets show cutaway drawing, give dimen- 
sions & specifications, etc 


14 Infrared Analyzer. Designed for con- 
tinuous monitoring & control of liquid & 
Especially suited for 
pilot plant operation unit said to be versa- 
tile & easily adaptable to determination of 
material balances & overall yields. Also 
useful in control of product purity & in 


gas process streams 


fractional distillation columns. Beckman 
Instruments, Inc, 
15 Tower Packing. Said to increase 


throughput up to 3/2 times, material called 
Spraypak developed by 5S. Blickman, Inc. 
In large towers material is assembled in 
form of interlocking horizontal diamond- 
shaped cells placed adjacent to & over one 
another, Illustrated booklet describes ma- 
terial & construction, mechanical design, 
other details 


16 Scale Removal. A new method using 
chelating agents to remove mixtures of 
mineral & organic scale has been devisec by 
Glyco Products Co., Inc. Based on amount 
of mineral scale present a stoichiomeirically 
calculated amount of Tetrines is added to a 
3 to 5% caustic or soda ash solution 
Samples of Tetrines available. 


17 Absolute Pressure Indicator. Added to 
line of Hastings Instrument Co., Inc., an 
indicator with range of 0.1 mm. to 20 mm. 
Hg & an expanded scale in the 0.5 to 5 
mm. range. Direct reading, unit operates 
on 115 v. &¢. Incorporates usual Hastings 
heated thermopile principle 


18 Analog Field Plotter, Many complex 
field and flow problems can be solved by 
using electric current flow patterns set 
up in @ sheet of thin conducting paper. 
Unit consists of complete package of com- 
ponents necessary for making such studies. 
Obtained answer is a visual, permanent 
record. Catalog describes equipment in 
detail, Sunshine Scientific Instrument. 


19 Compound Drive Pulley. This variable 
speed unit with compound drive provides 
constant belt alignment through entire 
range up to 8:1 ratio. Using a 1,750 rev./ 
min. motor, speed range of 5,550 to 690 
is obtained at rated % hp.; 1,150 rev./ 
min. motor has speed range of 3,650 ta 
454 at rated Yo hp. Other information 


available in leaflet. Lovejoy Flexible 
Coupling Co 
20 Steam-Pyrolysis Process. A unique 


steamrpyrolysis process which permits of 
disposal of marginal products by economic 
conversion of natural gasoline, residuals, or 
other low value materials. Developed by 
the M. W. Kellogg Co. Booklet covers 
typical yields from steam cracking of 
ethane & propane, as well as other details. 


21 Pyrometer. The development of a new 
type optical pyrometer designed for pre- 
cision temperature measurements announced 
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equipment: (cont.) 


by Pyrometer Instrument Co., Inc. Meets 
need for higher degrees of accuracy & ver- 
satility in measurement of temperatures 
over 700°C. Measures targets less than 
001 in. in diam. using supplementary 
lenses. Catalog. 


22 Plate Fin Exchanger. GriscomRussel! 
Co. introduces an addition to the line a 
plate fin heat exchanger with extended sur 
faces on both sides. Designed for gas-to- 
IMustrated bulletin discusses 
service conditions, 


gas service. 
design, applications, 
other factors. 


23 Dowtherm Vaporizers. international: 
LaMont Dowtherm vaporizers provide ac- 
curately controlled temperatures to 750° F. 
Forced recirculation provides positive pro- 
tection from overheating. Bulletin available. 


International Boiler Works Co. 

DEVELOPMENTS OF THE MONTH 
(Cont.) 


104 A new stand- 
ard line of control 
valves is claimed to 
be the first basic de- 
parture in control 
valve design. 

Offered by the 
Hammel-Dahi Com- 
pany. Some of the 
main features are: A 
new body design 
with extra large 
bow! capacity to in- 
sure a high coefficient 
of flow without in- 
volving excess body 
weight; all internal 
parts removable through the valve bon- 
net; and the ability to reverse action by 
inverting the superstructure. 

Illustrated is a valve assembled for 
air-to-open action. By simply inverting 
this same topworks, without interfering 
with the open yoke or releasing compres- 
sion of the stem packing, valve has 
air-to-close action. 

For details and further information, 
circle number 104 on Data post card. 


24 Conductivity Instrument. A _ Portable 
electrolytic conductivity unit designed for 
detecting salt water intrusions or presence 
of slugs of pollution in streams & wells 
announced by Industrial Instruments, Inc. 
Unit is lightweight, battery-operated, has 
portable AC bridge & weighted conductivity 
cell with extra-long extension cable 


25 Level Control. Fielden Instrument Div., 
Robertshaw-Fulton Controls Co. announce 
a level controller called Pneutronic which 
combines electronics & pneumatics to detect 
minute changes in levels in tanks, drums, 
process baths, & other conveyors. Elim- 
inates use of servo motors & other rebalance 
mechanisms. 


26 Proportioning Pump. Bulletin from Pro- 
portioneers, inc. describes model 1105 
Adjust-O-Feeder designed for pumping 
petroleum, chemical & boiler feed water 
additives in accurate, predetermined quan- 
tities. Capacity table, typical applications 
with schematic diagrams included. 
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27 Nuclear 
around an analog computer this nuclear 
reactor simulator assembly provides graphic 
demonstration of nuclear reactor kinetics. 
Aids checking & study of actual reactor 


Reactor Simulator. Built 


instrumentation systems. 4-page folder 
gives many other details. Leeds & Northrup 
Co. 


28 Photoelectric Analyzer. A new instru- 
ment for automatic analysis of process gas 
& liquid streams is announced by Manufac- 
turers Engineering & Equipment Corp. The 
model photoelectric analyzer is self- 
monitoring, periodically checking & 
resetting itself to compensate for error. 
Automatic recording of gases or vapors in 
air, down to a few p.p.m. is said to be one 
of the outstanding uses for this device. 


29 Actvator. From Weighing Components, 
Inc. loose-leaf binder insert on a new 
electro-hydraulic actuator for fast, precise 
positioning of butterfly & plug valves, & 
other large masses. Features infinite resolu- 
tion potentiometer builtin switches, 400 
cycle dither circuit for optimum sensitivity. 


30 Electro-Pneumatic Control. Called 
Speedomax H this current-adjusting type 
electro-pneumatic control is described in 
illustrated binder insert giving full descrip- 
tion with complete line drawings & photo- 
graphs. Specifications & standard ranges 
tabulated 


31 Submersible Booster Pump. Vertiline 
pump embodies refinements such as over- 
size shaft, longer bearings with protective 
caps, perihedral impeller seals, & others. 
Models from 5 to 150 h.p. with heads 50 
to 500 ft. & capacities 100 to 4,000 gal./ 
min. Layne & Bowler Pump Co. 


32 Thermocouples. Announced by Conax 
Corp. an exclusive pressure sealing spring 
loaded thermocouple. insures positive con- 
tact for high thermal conductivity. Useful 
in checking temperatures of bearings, sur- 
faces & injection molding machines-\/e-in. 
two wire pyod construction insures fast 
response. 


33 Airfoil Fans. Chicago Blower Corp. 
has a heavy-duty fan type L which incor- 
porates two entirely new sero-dynamic de- 
sign features. Streamline contours given ta 
all surfaces contacting the air stream. Ex- 
clusive aerodynamic blade design. Wheels 
2, 4, 6 & 8 blades available. Eight models 
with fourteen types of wheels from 12 
to 72 in. diam. Bulletin. 


34 Solenoid Valve. A packless 3 way 
solenoid vaive operated by a new principle 
is introduced by Automatic Switch Co. 
Three operating parts—two hycar 
phragms & one stainless steel solenoid core 
Sest regrinding & lapping elimineted. 
Automatic Switch Co. 


35 Concentrating Clarifiers. A new series 
of these units utilizing an ingenious re- 
cycling system which reuses waste weter 
announced by Centrico, Inc. Primarily used 
for continuous solids concentration where 
one liquid containing solids is to be clari- 
fied or where it is desired to concentrate 
solids in a small portion of a@ liquid. 


(Continved on page 67) 
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steel 
the answers 


d 


Every industry that works with steel has its special problems 
of the proper steels for every job... more and more indus- 
tries are finding that Stainless “holds the answers” to 
their problems. 


Take the petroleum and chemical industries for instance. 
They demand resistance to corrosion, to abrasion, high 
temperatures, cold temperatures, scaling and hydrogen 
blistering. Solid stainless can do the job. But, in some equip- 
ment, stainless cladding can answer the problems. . . and 
cut costs as well. 


Sun Ship knows how to fabricate stainless and the other 
special alloys. They have the facilities and experience. Large 


jobs or small jobs will receive prompt attention. 


Our Sales Engineering Department will 
be glad to discuss with you any problems 
to which our Alloy Products Shop may 
hold the efficient and economical answer. 


ALLOY 


OF SUR SHIPBUILDING 
& DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. + 25 BROADWAY, NEW YORK CITY 
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Pumping Progress Report 


FOR CHEMICAL ENGINEERS 


An advertisement prepared by the Aldrich Pump Co., 
Member of Hydraulic Institute, U.S.A 


UREA PRODUCTION, like many other chem—- 


ical processes, presents difficult 
pumping problems. Urea slurry is 
both corrosive and erosive. 

Either condition can cause serious 
operational headaches; together 
they spell trouble for both design 
and maintenance engineers. 


PUMPING UREA SLURRY was the problem 


given to Aldrich by a foremost 
urea producer. Our solution was 
effective. We recommended 


A 6" STROKE DIRECT FLOW TRIPLEX with 


several modifications — porcelain 
plungers instead of hardened 

alloy steel — a Hastelloy B 

Fluid End. Direct Flow construc~ 
tion insured minimum cost re- 
placements in the event of 
unavoidable corrosion damage. 


ALDRICH DIRECT FLOW DESIGN offers many 


advantages to pump users. Two 
right angle turns are eliminated 
— the liquid being pumped 
travels directly, on a horizontal 
plane, from the suction to the 
discharge manifold. Reduced 
space between valves results in 
higher volumetric efficiency. 


SECTIONALIZED FLUID-ENDS also afford 


greater economies of maintenance. 
Valves can be removed without 
special equipment. Individual 
sections of the fluid-end can be 
replaced at a fraction of the cost 
of conventional type fluid-ends. 


DATA SHEET 67A describes the Aldrich 6" 


Stroke Direct Flow Pump Series, 
ranging in power from 300 to 900 
hp. Aldrich Engineers are avail- 
able to help solve your tough 
pumping problems. Write: The 


Aldrich Pump Company, 20 Gordon 
Street, Allentown, Pa. 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is a list of candidotes for the designated grades of 


membership in A.|.Ch.£. recommended for election by the Committee 


on admissions. 


These names are listed in accordance with Article lil, Section 8, 


of the Constitution of A.I.Ch.E. 


Objections to the election of any of these candidates from s 
will receive careful consideration if received before February 15, 
1956, at the office of the Secretary, A.j.Ch.E., 25 West 45th Street, 


New York 36, N. Y. 


Member 


Bowles, Vernon O., Rye, N. Y. 

Braunlich, Richard H., West Ches- 
ter, Pa. 

Cline, W. E., Charleston, W. Va. 

Hill, Orville F., Richland, Wash. 

Hurd, Frank W., New York, N. Y. 

Jorquera, G. A., Baltimore, Md. 

Kalcevic, Victor, Midland, Mich. 

Kelly, Ralph L., Jr., So. Charleston, 
WwW. Va. 

Martinez, Remigio, Rosita, Coah., 
Mexico 

Muehiman, R. L., Belle, W. Va. 

Neumann, William Michael, New 
York, N. Y. 

Padgett, A. R., Baytown, Tex. 

Rockwood, Williom R., Texas City, 
Tex. 

Sonders, J. C., Jr., Loke Jackson, 
Tex. 

Seth, D. S., Painesville, Ohio 

Stusiok, Michael, Richmond, Calif. 

Tams, William P., Wilmington, Del. 

Wacks, Norman, Orange, Tex. 

Warren, James H., Richland, Wash. 

Webster, F. X., Stanford, Calif. 

Weiner, Harry S., Pasadena, Tex. 

Wilson, J. S., Jr., loke Jackson, 
Tex. 

Wolf, Robert R., Midland, Mich. 


Associate 


Allison, Kenneth W., Birmingham, 
Mich. 

Almlof, John W., Chicago, Ill. 

Applegote, Robert S., Lewiston, 
N.Y. 

Armstrong, M. C., Hebron, Ohio 

Bornes, James |., Wenonah, N. J. 

Bathiany, Rokert O., Longview, 
Wash. 

Blanchard, T. R., Woterbury, Conn. 

Bovard, James A., Hoboken, N. J. 

Broadley, Paul L., Chicago, 

Brennan, Peter John, Stamford, 
Conn. 

Bruce, H. William, Newton High- 
lands, Mass. 

Byom, John D., Orange, Tex. 

Chorlian, Jonathan E., Cambridge, 
Mass. 

Craig, Francis J., Prospect Park, Pa. 

Cross, Braxton W., Blountville, 
Tenn. 

Di Vito, Alfred L., Detroit, Mich. 

Famularo, Jock Springfield, 
Mass. 

Fantini, Ralph, Philadelphia, Pa. 

Ferrise, Lovis J., Elizabeth, N. J. 

Fish, John W., Jr., New York, N.Y. 

Fisken, Alexander M., Tecoma, 
Wash. 

Forrest, David B., Vancouver, B.C., 
Can. 

Forster, Howord A., Phila., Pa. 

Fry, Otto E., Baton Rouge, La. 

Garrett, David, Brooklyn, N. Y. 

Gillett, Richard B., Auguste, Ge. 


Harris, Marvin $., Atlante, Go. 

Herrera, Antonio R., Del Rio, Tex. 

Holt, H. Wade, Tulsa, Okla. 

Holtz, John W., Jr., Baltimore, Md 

Jaglom, Jacob, New York, N. Y. 

Kahn, Rolf, Livingston, N. J. 

Kelly, James P., So. Charleston, 
W. Va. 

King, Charles L., Charleston, W. 
Va. 

Kress, Rene Floyd, Media, Po. 

Leithiser, R. S., So. Charleston, 
W. Ve. 

Lowery, A. J., Jr., Overland, Mo. 

Lyndoll, Frank S., Jr., Wilmington, 
Del. 

Mac Artor, Frank L., Terre Haute, 
Ind. 

Masterton, Bruce, Denver, Colo. 

McHenry, Keith W., Jr., Whiting, 
Ind. 

Melgren, Willis H., Manhattan, 
Kan. 

Moore, David G., Pittsburgh, Pa. 

Nichols, L. Jr., Paulsboro, N. J. 

Nored, Donald L., Cleveland, Ohio 

Owens, James B., Ga. 

Packard, Robert, Portsmouth, Ohio 

Peacock, A. J., Jr., Kingsport, 
Tenn. 

Wollaston, 


Poole, R. E., Hopewell, Va. 
Prados, John W., Knoxville, Tenn. 
Riddle, Jack H., El Paso, Tex. 
Rolibuhler, R. James, Elyria, Ohio 
Sachs, Herbert B., Cincinnati, Ohio 
Shick, L. W., Clinton, Ont., Can. 
Sieraski, Richard James, Wilming- 
ton, Del. 
Simmons, Thomas S., Detroit, Mich. 
Snedeker, Robert A., Parlin, N. J. 
Solomon, Yale, Pittsburgh, Pa 
Somer, Tarik G., New Castle, Del. 
Sennett, William M., Pittsburgh, 


Sorenson, Dole H., Longview, 


Sullins, John K., Kingsport, Tenn. 

Taska, |. J., Freeport, Tex. 

Tomlinson, Arthur Richard, Up- 
land, Pa. 

Tuley, John Lowis, Springfield, 
Mass. 

Warren, James C., Media, Pa. 

Webber, Robert T., Monsanto, Iii. 

Wett, Theodore W., Mt. Prospect, 
Mi. 

Wilson, Edward L., Jr., Baytown, 
Tex. 

Van Winkle, Jon, White Plains, 
N.Y. 

Woodham, J. F., Beaumont, Tex. 

Yantz, Robert C., Kingsport, Tenn. 


Affiliate 


Corporales, George W., Santo Fe 
Springs, Colif. 
Wheeler, Carl L., Velasco, Tex. 
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materials- 


45 Anhydrous #.0O.. Commercial develop- 
ment of hydrogen peroxide solutions in 
concentration range between 90 & virtually 
100% H,O, content is announced by 
Becco Chemical Div., of Food Machinery 
and Chemica! Corp. Bulletin No. 70 & 
related patent offer additional information. 
Other technical date not presently available. 


46 Di-isodecy! Phthalate Plasticizer. Due to 
favorable testing & increased interest Ohio- 
Apex Div. of Food Machinery and Chemical 
Corp. is now producing this material com- 
mercially. Said to show less volatile loss 
than other plasticizers. 


47 Isesebacic Acid. This new synthetic 
organic chemical was developed by U. S$ 
Industrial Chemicals Co. It is a mixture of 
C-10 aliphatic dicarboxylic acids. A prom 
ising intermediate for plasticizers, ester 
lubricants, polyamids & others 


48 Organic Chemicals Handbook. From 
Carbide and Carbon Chemicals Co. “Phys- 
ical Properties of Synthetic Organic Chem- 
icals,” features 32 new products. Lists 
latest data on over 350 organic chemicals 


DEVELOPMENTS OF THE MONTH 
(Cont.) 


105 Polyisobutylene Dispersions. Stable 
aqueous dispersion, over 50% solids, of 
Enjay Co's. Vistanex, is a new product 
offered for the first time in fully commer- 
cial quantities by Miller-Stephenson Chemi- 
cal Co., Inc. 

Dispersion 108 is suggested for use in 
binders, adhesives, protective coatings, 
sealing compounds; its chemical inertness, 
resistance to aging and to water absorption 
are said to promise wide usefulness in 
many fields. Films formed from Dispersion 
108 are permanently tacky, retain flexibility 
to low temperatures. New technical data 
sheet lists properties, specifications, package 
data and suggested uses. 


49 Chemicals. Amongst the new chemicals 
produced in commercial quantities by Ara- 
pehoe Chemicals, inc. are cyclopentane, 
cyclopenty! propionic acid, succinyl choline 
chloride, cupferron, potassium Metaperiod 
ate & thioacetamide 


50 Tantalum. The use of this material in 
sulfuric acid is desirable because of its high 
resistance to corrosion by sulfuric in all 
concentrations. It is inert to dilute acid at 
boiling temperatures. Resists attack to 
concentrated acid at low temperatures be- 
low 145°C. Fansteel Metallurgical Corp. 


51 Plaskon Polyester Resins. Three new 
premix Plaskon polyester resins designed 
for rapid molding of intricate parts with 
varying wall thicknesses are being intro- 
duced by Barrett Div. of Allied Chemical & 
Dye Corp. Detailed information available. 


52 Lithium Carbonate. Technical bulletin 
on this material available from American 


(Continued on page 69) 
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TANTALUM... 
If you don’t need it, 
you can't afford it. 


If you need it, you can’t 
afford to do without it! 


of is an easy matter to determine whether or not 
O you need tantalum in your process. If tantalum 
eliminates shut-down, product contamination, side 
reactions, fume damage and other waste due to 
corrosion, you need it! 

If tantalum increases equipment life four-fold, or 
more, even if it costs only twice as much... you need it! 

Tantalum is immune (not merely resistant) to any 
of the following: hydrochloric acid, nitric acid, per- 
chloric acid, bromine, iodine, hydrogen peroxide, 
chlorine, chlorine dioxide and many others. It is so 
slowly attacked by sulfuric acid that life may be 
measured in decades. It is strong, immure to thermal 
shock, unequalled in heat transfer efficiency. 

Fansteel engineers can evaluate the pros and cons 
of tantalum very precisely as they apply to your 
process. From that point, it will be very easy for you 
to reach your own conclusions. 


USE TANTALUM WITH ECONOMY for most acid 
solutions and corrosive gases or vapors, except HF, 
strong alkalis or substances containing free SOs. 


Write for free book, TANTALUM in Chemistry 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS, U.S.A. 
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mognet 
to @ mercury switch. Basicolly, 
this is Magnetrol. 


MAGNETROL 


AS DEPENDABLE AS MAGNETIC FORCE ITSELF © 


@ No matter how specialized the 
liquid level control application, 
adapting Magnetrol to meet it 
resents no problem. Whether 
t's for high pressures, high tem- 
peratures, corrosive liquids or any 
other condition, a few “standard” 
modifications and the job is done! 
Operation is so simple no changes 
in basic design are needed. That's 
why Magnetrol “fits” practically 
any application — why “specials” 
are so often standard with us. 
Because of the utter simplicity 
and dependability of its magnetic 
principle, Magnetrol has infinite 
operating life. There are no wear- 
ing parts to get out of order, 


Magnetrols are available for 
controlling level changes from 
.0025-in. to 150-ft., with single 
or multi-stage switching. Our 
experienced engineering staff is 
at your service. 


MAGNETROL, Inc. 


WHY NOT MAIL THE COUPON— NOW 


Please send me catalog date and full information on 


Magnetrol Liquid Level Controls. 


MAGNETROL, 2126 S. Marshall Blvd. Chicago 23, Illinois 
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Prevents soap scum 


... Cures it too 


Where precipitates of calcium and magne- 
sium salts are a problem, Glyco’s ethylene- 
diamine tetraacetic acid (EDTA) and 
salts act both to prevent all curd, scum and 
haze formation, and to dissolve it if already 
present. The effectiveness of Glyco’s EDTA 
as a sequestering and chelating agent has 
been proved in years of use by the textile, 
soap and detergent, cosmetic and other 


industries. 


Glyco’s EDTA and salts — the 
TETRINE”S—are the purest forms avail- 
able commercially, from a new plant spe- 
cially designed to make these products. 
Plant — products — personnel — all are 
geared to elimination of your contaminant 
troubles. Send for samples and our catalog 


The TETRINE®S. 


the TETRINE®’S 
Glyco’s EDTA 


GLYCO PRODUETS CO., INC. 


NONIONIC NTS © SYNTHETIC WAXES © EMULSIFYING 
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Potash & Chemical Corp. Used in porcelain 
enamel manufacture, glass & ceramic pro- 
duction, petroleum & other industries 
Bulletin gives information on chemical 
analysis, solubility in water, uses, etc. 


53 Silicone Guide. A new 1956 reference 
guide to Dow Corning Corp. silicone prod- 
ucts available. Describes almost 150 of 
most generally used, 18 of which were 
recently introduced. Grouped by physical 
form, indexed by usage, gives product 
descriptions in condensed form. 


54 WHET Anhydride. New with Hooker 
Electrochemical Co. is HET anhydride. Use 
is as hardener or curing agent for liquid 
epoxy resins. Has two properties hereto 
fore unaveilable together—fire resistance 
& high temperature strength. A.S.1.M. heat 
distortion values approach 200° C. 


55 Epsilon Caprolactam. National Aniline 
Div. technical bulletin 1-14 contains funde- 
mentel data on this materia! not heretofore 
available commercially. Complete listing 
of chemical & physical properties, basic 
reactivity & uses. 


56 Orgenc-Silicone Compounds. Linde Air 
Products Co. have introduced six new 
organo-silicone compounds with unusual 
lubricating and solubility properties. Des- 
ignated X-520 to X-527 inclusive chemicals 
are offered for development purposes & 
also in commercial quantities. Seid to 
possess meny new properties. Data sheet 
available. 


57 a Anei. Ld 


. Koppers Co., Inc. 
offers a technical bulletin on D8PC-gasoline 
antioxidant which describes in detail re- 
sult of experiments & tests with antioxidant 
additive for gasoline—2,6-di-tertiary-buty! 
pere-cresol. Designed for the refiner who 
seeks high quality improvement plus lower 
treating costs 


58 Ures & Melamine Resins. A booklet 
describing Plaskon urea & melamine coat- 
ing resins is available from Barrett Div., 
Allied Chemical & Dye Corp. Presents 
complete properties of these resins together 
with recommendations for use 


59 Intermediates. Two new intermediate 
silicone rubber products available from 
Dow Corning Corp. One polymer is identi- 
fied as Silastic 430 gum. The other Silastic 
432 base is reinforced gum or master batch 


Designed to exhibit minimum shrinkage 


during vulcanization. 


60 Chlorinated Polymer. Available from 
Beaumont, Heller & Sperling, Inc. a new 
chlorinated polymer which combines good 


mechanical strength, high tempereture & 


chemical resistance, good dimensional sta 


bility & free machinability. 


61 tren Surfaced Floors. Materia! called 
Metalfiex forms a nonporous, dust-free, 
& corrosion resistant floor. Withstands rapid 
changes in temperature & is oil & grease 
resistant. May be applied to new concrete 
as soon as water disappears. Flexrock Co 


(Continued on page 71!) 
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LARGE 

SMALL 

SPECIAL SHAPES 
CORROSION RESISTANT 
HEAT RESISTANT 
ABRASION RESISTANT 


Duraloy is the BEST place to come for your high alloy casting 
requirements. We are specialists in turning out castings to 
order. Simple jobs, tough jobs; large jobs, small jobs. Static 
cast or centrifugally cast... you name it and we'll produce it. 


The melt, the casting and the finishing are all carefully con- 
trolled and quality tested by our technicians. Our test equip- 
ment, including 400,000 volt X-ray and gamma ray facilities, 
is just one way Duraloy assures delivery of Better High 
Alloy Castings. 


Send for Bulletin No. 3354-G. 


THE COMPANY 


OFFIC AND PLANT Scottdale, Pa. 

EASTERN OFFICE: 12 East Street, New York I7.N 

DETROIT OFFICE. 23906 Woodward Avenue, 
CHICAG® OFFICE. 332 South Michigan Avenue 


CASTINGS 


DIAMOND D BLUE LINE... 


jewels 


IN THE LABORATORY 


Here is sparkling, crystal-cleor 
laboratory glassware with care- 
fully calibrated blue line gradua- 
tions, uniform @eeuracy and 
precision craftsmanship built in 

. . literally, jewels of the glass- 
maker's art. 

Every piece of DIAMOND D 
BLUE LINE is double tested to INDICATOR 
rigid standards and annealed in 
lehrs in which the temperature is For All Bulk 
automatically adjusted by elec- Materials 
trical controls, The acid resistant 


blue pigment in the graduations _ 
oF  's heat fused into the glassware. signals change in 
automatically starts 


Get the bes in laboratory glassware... and stops filling and 
specify DIAMOND D BLUE LINE. Send for new emptying equipment. 
catalog today. 4 


DOERR GLASS COMPANY < THE BIN-DICATOR CO. 


VINELAND, NM. J. 13946-H Kercheval ©@ Detroit 15, Mich 


SPRAYING SYSTEM: 


SPRAY NOZZLES 


) Take advantage of the wide choice 
y of spray nozzle types and capacities 


Air Mixtures or Liquids, ; supplied by Spraying Systems to meet 
your needs exactly. Actually tens of 


To Be Heated or Cooled. ° thousands of precision, standard 
spray nozzles to choose from. Every k 

kind of spray pattern. 

STRAINERS ... high efficiency 

line strainers in all standard capacities. 


We heave complete facil- : write he 

ities and tested technique | 

for the fabrication, weld- catalog 24 
ing and finishing of pipe 

and fin coils made from all A complete 48 page 
types of stainless steel. —_ catalog with specifica- 
tions on all standard 


Send details or blveprints for engineering advice and quotations on Ss 
your requirements, for all types, all materials of pipe and fin coils. complete spray nozzie 


Send for your free copy of the Rempe Engineering Data Book on reference manual ever printed. 
fin ed ie for the 


3284 Randolph Street Bellwood, Illinois 


334 N. Sacramento Bivd., Chicago 12, Ill. 
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tend to bridge in 
low-pressure 
7) air. 
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FREE 
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bulletins- 


70 Process Equipment. Struthers Wells 
Corp. have @ 20-page brochure on process 
equipment including dryers-kilns, heat ex- 
changers, evaporators, of stainiess steel 
fabrication. Well illustrated, book contains 
description of each unit, features, etc. 


71 twbrication Bulletin. “Diese! and Ges 
Engine Lubricating and Fuel Oil Mainte 
nance,” a bulletin produced by Hilliard 
Corp. divides oil contaminants into two 
groups with recommendations for lubricat- 
ing oil filters either by-pass or full flow. 
Tabulated chart based on engine horse- 
power lists proper tube & size of oil filter 
equipment needed. 


72 Nitrogen Generators. Binder insert 
bulletin from C. M. Kemp Mfg. Co. gives 
detailed flow diagram & complete operating 
explanation. Shows detailed data chart 
specifying utility requirements for nine 
models. Graphs show exact analysis of 
nitrogen delivered with various air-fuel 
ratios. 


73 Blower. A _ two-color folder from 
Standard Corp. gives engineering details & 
technical specifications of a product for 
handling air or other gases under pressure 
or vacuum. Called Standardaire it is an 
exial-filow, positive-displacement unit. With 
out touching two rotors operate with clear 
ance of a few thousendths of an inch 
Eliminates friction wear & internal lubrica- 
tion. 


74 Bulk Handling. Tote System, inc. de- 
scribes bulk handling systems for ma- 
terials ranging from soluble coffee to sili- 
cones. Of special interest to those with 
problems of inplant bulk storage. Illustrated 
folder shows installations, cites advantages. 


75 Stainless Steel Handbook. Crucible 
Steel Co. of America makes available a 
handbook of stainless steel Sections 
on forming, machining, cutting, joining, heat 
treating, finishing. Also much reference 
data on weights, gauges, etc 


76 Aluminum Pipe. for conveying every- 
thing from air to acid, aluminum pipe from 
Aluminum Co. of America is shown in 
booklet. Presents characteristics & advan 
tages of products in major fields of applica- 
tion. Specifications provided with descrip- 
tion of appropriate fittings & installed on 
methods. 


77 PVC Pipe Fittings & Flanges. Booklet 
from Tube Turns Plastics, Inc. discusses in 
dustrial applications of PVC pipe, gives 
complete specifications for fittings & flanges 
in both normal & high impact grades. It 
is inert, non-toxic, easy to install & dis- 
assemble & light weight 


78 Conveyor Belt Carriers. Illustrated bul- 
letin on standard belt conveyor carriers & 
trippers. Also special carrier units with 
accessories. issued by Stephens-Adamson 
Mfg. Co. Addition to line is a long center 
roll carrier with 35° to 45° slope end rolls 
for increased carrying capacity on light 
materials such as grain & wood chips. 


(Continued on page 72) 
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Slime Control... 


W &T SERIES 
CHLORINATOR 


..-Chlorination of Cooling Water Circuits 


Heat transfer losses caused by slime forma- 
tion on condenser and heat exchanger water- 
side surfaces can be eliminated by chlorination 
of the cooling water. Water and air-borne 
organisms — the cause of slime formations — 
are effectively and economically controlled by 
Wallace and Tiernan chlorination systems. 


The Wallace and Tiernan Series A-664 Chlori- 
nator shown above is one of a complete line of 
W&T chlorination equipment, designed to 
give dependable chlorination at all feed 
ranges. It is used at large plants where cooling 
water chlorine requirements call for a durable 
high capacity unit. 


We Invite Your Inquiries 


Technical information on cooling water chlo- 
rination is available in our free booklet, 
RA-2061-C. Bulletins on chlorination of indus- 
trial process water and industrial waste treat- 
ment arealsoavailable. Write us for your copy. 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET, BELLEVILLE 9, NEW JERSEY 


co 
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ALUMINUM 
GRATING 
WALKWAY & 
HANDRAILING 


A typical installation frequently 
used in the petroleum industry. 


* Pressure Vessels ¢ Storage & Processing Tanks | 
Heat Exchangers Towers ¢ Gratings 


Our pressure vessels and tanks are designed and built to 
comply with the requirements of the ASME code and we 
are authorized to apply the appropriate symbols. 


WASHINGTON ALUMINUM CO., Inc. 
BALTIMORE 29, MD. ©  ARBUTUS 2700 


NEW YORK: Murrey Hill 7-0926 MOBILE: Hemlock 2-4466 
BOSTON: Liberty 2-7917 NEW ORLEANS: Raymond 9744 
CLEVELAND: Yellowstone 2-6107 SAN FRANCISCO: Yukon 6-2803 
HOUSTON: Blackstone 6388 SEATTLE: Main 8930 


NO ENTRAPPED AIR. 
TO OXIDIZE COMPOUNDS 


WHEN YOU USE HERMAS JET MIXER 


When you use the new Hermas Jet Mixer, the mass 
of material circulates evenly with no vortex or surface 
boil. It is drawn in at the base of the rotor sleeve 
to fill the vacuum created by ejection of material at 
the top of the sleeve and the pull of the rotor. It then 
strikes a baffle plate and turns down to repeat the 
cycle until thoroughly mixed. 

No air is entrapped. Consequently no chemical 
reaction can occur from air mixing with chemicals 
that are susceptible to oxidation. 

We will be glad to send you our four page folder 
giving “Jet” mixer data, working capacities and other 
pertinent information. No obligation. 


HERMAS MACHINE CO., Hawthorne, N. J. 
Send coupon for folder today 


HERMAS MACHINE COMPANY 


225 Royal Avenue 
Hawthorne, New Jersey 


Send me four page folder describing your Jet 
Mixer which does not entrap air. 

NAME 

COMPANY 

ADDRESS 
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79 Dust Collectors. Elimination of dust 
nuisance at source is subject of a 4-page 
illustrated bulletin from Omega Machine 
Co. Contains installation & dimension dia- 
grams. Advantages include no need for 
long ducts or pipes & other features. 


80 Reclaiming Still. Designed to eliminate 
impurities in solvents & allow their re-use 
a reclaiming still developed by Struthers 
Wells Corp. Constructed of carbon steel 
it is available in stainless alloys & non- 
ferrous construction. Design based on 
standard parts permits quick shipment. 


81 Rotocycle Meters. Rockwell Mfg. Co. 
has issued an 8-page bulletin on their line 
of all-bronze Rotocycle meters including 
2, 3 & 4 in. bulk-type models & 2 & 3 in. 
tank truck models. Flow rates 20 to 500 
gal./min. Used for metering alcohols, 
brines, other liquids. 


82 Laboratory Glassware. A loose-ieef 
binder supplement to their catalog is avail- 
able from Ace Glass Inc. Contains outstand- 
ing items added to line. 


83 Protective Coatings. Two new illus- 
trated catalogs one for the industrial con- 
struction field, the other for plant main- 
tenance engineers issued by Amercoat Corp. 
to describe their method of corrosion 
control. Outlines various corrosion-resistant 
coatings systems manufactured. 


84 Dehumidifiers. A profusely illustrated 
catalog describes the central type sprayed 
coal dehumidifiers available from American 
Blower Corp. Featured is a 10-page section 
on application data. Also discussed are 
water dilution, high humidification, etc. 


85 Steel Tubing. Those associated with 
application of tubular products in processing 
will find a folder from Babcock & Wilcox 
Co. of interest. Contains complete listing 
of types of tubing & tubular products made, 
also boiler & mechanical tubing. 


86 Conversion Tables. From Wheelco In- 
struments Div. of BarberColman Co. @ 
bulletin on “Standard Conversion Tables.” 
Gives thermocouple temperature-millivolt 
equivalents. Temperatures expressed in 
International Scale of 1948. Electromotive 
force expressed in absolute units. 


87 Processing Plants & Equipment. Cate- 
log from Blaw-Knox Co. illustrates equip- 
ment plus complete plants for the chemical 
& food processing industries. Company is 
prepared to engineer, construct & put into 
operation process plants. Also builds stain- 
less steel heavy process equipment. 


88 Activated Charcoal. Barnebey-Cheney 
Co. have issued a technical bulletin on 
adsorptive characteristics of activated char- 
coal to distilling processes. Outlines & 
discusses recovery of large amounts of 
alcohol lost by evaporation in aging ware 
houses & loss recovery at bottling machines. 


89 Chain Conveyors. Economical convey- 
ing of bulk chemicals is the subject of « 
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bulletin from Buhler Bros., Inc. Advantages 
claimed for system include sanitary working, 
free from dust; saving of space & meain- 
tenance time; careful handling making over- 
filling impossible, & others. 


90 Temperature Control. A remote indi- 
cating temperature control instrument actu- 
sted by 2a liquid-filied bulb & bellows for 
positive action, it has a range of 100 to 
700° F. Differential adjustable to between 
1 & 4% of scale range. Fenwal, Inc. 


91 Chlorinator. Fischer & Porter have 
issued chlorinator catalog featuring the 
1050A for purifying water supplies, treating 
sewage & industrial wastes & control of 
slime. Multicolored flow diagram shows 
how chlorine gas & water are kept separate 
until arrival at ejector system. 


illustrated 32- 
Electric Co 
Includes 


92 Transformers. A well 
pege catalog from General 
covers their control transformers. 
stendard & special types. Contains ratings, 
dimensions, product features. Special sec 
tion shows panel & machine tool voltage 
regulation curves for selection. 


93 Centrifugal Pumps. A bulletin from 
Goulds Pumps, inc. covers centrifugal 
pumps designed to handle corrosive liquids 
in process & other industries. Details ma- 
terials of construction, standardization of 
perts, range of capacities & heads, adjust- 
ment, pipe connections, etc. 


94 Barometric Condensers. Discflow & 
ejector-jet type barometric condensers are 
the subject of @ bulletin from Ingersoll- 
Rand. Units said to be highly efficient & 
are available in sizes to 120 in. diam. & 
handle to 12,000 gal. of cooling water per 
minute. 


95 WNi-Vee Bronzes. International Nickel 
Co., Inc. has available a 28-page brochure 
on the engineering properties & applications 
of Ni-Vee bronzes. Five basic types. Ni- 
Vee alloys contain 5% each of nickel & 
tin with varying lead contents. Recom- 
mended for constructional, bearing & pres- 
sure castings. Explains cross-over applice- 
tions. 


96 Products Handbook. From Johns 
Manville a 52page book featuring eleven 
lines of their products for industry such 
@s insulation & refractory products; Transite 
asbestos-cement pipe; packings & gaskets; 
Celite Diatomite filter aids & mineral fillers 
& others. Essential engineering data plus 
product descriptions & other related in- 
formation, included. 


97 Controlled Volume Pumps. Milton Roy 
Co. describes its line of controlled volume 
pumps for “downhill” metering of liquids 
& gases in a new bulletin detailing the 
operation & application of the new Minus 
Delta P group. Lists specifications, capacities 
& features. 


98 Pump Design Reference Card. A mov- 
able insert in a reference card from Peerless 
Pump Di, Food Machinery and Chemical 
Corp. demonstrates how parts in their 
chemical process pumps may be easily 
interchanged. Also carries information on 
specifications & shows head & capacity 
curves. 


modern 
centrifuges 
for 
continuous 
chemical 
processing 


Is your field chemical, pharmaceutical, food processing, fuel oils? Westfalia's 
complete line of continuous clarifiers and separators offer the solution to your 
problem with superior time, labor, and money-saving equipment, Westfalia’s 
continuous centrifuges handle: Liquid-solid clarification; liquid-liquid-solid 
separation; liquid-liquid counter-current solvent extraction; and concentration 
of solids. 


SKIG nozzle centrifuges used where one liquid con 
taining solids is to be clarified or to concentrate 
solids in a relatively small portion of liquid. The 
Jet O Matic hes continvous clarification, unique 
recycling system, lerge diameter ond 
pressure discharge by centripete!l pump 


SKOOG “Jet-O Matic” recycle oi! separator 
Largest available nozzie-type. Constont re- 
cycle. Sectioned hood. Easy cleaning. 
Applications: immiscible liquids. Vegetable 
end animal 

SAOH “Liquid-SEAL” avtomotic de-sludger 
Centinous centrif with avtomotic sludge 
discharge. Stainless steel af all contact 
points. Avoilable with built-in single or 
double centripetal discharge pump fon be 
vsed as seporator, clarifier, or extractor 


1G “Liquid-SEAL” pilot plant centrifuge 
Triple purpose machine. Serves os sepor- 
ator, clarifier, or extractor. Has ruggedness, 
efficiency of larger equipment. All 316 
stainless stee! Double centripetal discharge 
pump ~~ laboratory, pilot plant 
ond small scale production 
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FREE BOOKLET 
‘TELLS WHAT co, 
SAN ded FOR you 


No other gos works so herd or so 
well—at so many jobs. These ore 
typical examples of CO, ot work. 
Scores of other 

oll industry, are available from 
Liquid Corbonic, world’s largest 
producer of 


No air wanted! Oxidation during 
extraction robs coffee of flavor. Instant 
coffee producers find CO, gos provides 
on ideal protective ‘blanket’ that keeps 
oir out — flavor in. 


Problem — grinding waxy DOT solids 
into useable powder. The generated 
heat tended to turn them into liquid. 
Pulverized dry ice mixed with the lorge 
pieces of DDT froze them hard and 
brittle —the rest was easy! 


fibre 
Expanded into a miracle gad 


produced the low temperatures needed 
to separate paraxylene (an ingredient 
of DACRON") from petroleum. Result— 
no more baggy knees! 

Pont’s trade-mark for Its polyester fibre 


next case... 


There's practically no end to the 
important jobs that CO, combined 
with Liquid Carbonic savvy —is 
doing. Chances are this combination 
can come up with some surprising 
answers for you, too. 

For more examples of CO,'s amazingly 
diversified talents, send for LIQUID's 
new free booklet, “Applications 
Unlimited.” Just use the coupon below. 


FREE “APPLICATIONS 
UNLIMITED” BOOKLET 


THE LIQUID CARBONIC CORPORATION 
3154 South Kedzie Avenue, Chicago 23, Iilinois 


Send me my free “Applications Unlimited” 
let. 


INDUSTRIAL NEWS 


HOUSTON ENGINEERS, 
SCIENTISTS UNITE IN 
NEW CENTER 


Typical of the rapid growth in 
science and engineering in Hous- 
ton is the planned new Technical 
and Scientific Center. 


Sponsored by the Houston Engineers 
Club, Houston's proposed new Tech 
nical Scientific Center will bring 
together for the first time in the South- 
west the scientists and engineers of a 
highly diversified range of technical 
fields in a common meeting place. Main 
To afford an unparalleled oppor- 


and 


aim 
tunity for the exchange of ideas between 
the more than 9000 members of the 35 
technical societies represented in Hous- 
ton. 

In an area where science and industry 
continue to grow by leaps and bounds, 
where one-fourth of all professional 
engineers in Texas live, a common 
Center is expected to establish the city 
as the engineering center of the South- 
west, 

Planned to cost $300,000, the remodel- 


ing job on the facilities of the present 


Engineer's Club will furnish a spacious 
and practical central meeting place and 
headquarters with lecture halls, confer- 
ence rooms, reading and _ reference 
rooms, secretarial services, employment 
services, dining facilities, space for 
technical and scientific displays, head- 
quarters space for the various technical 
mailing and records storing, 
and above all a spot for 
between all 


societies, 
club offices, 
general getting-together 
engineers. 

As in any other field of endeavor, in 
unity there is strength—in a unity that 
is fully cognizant of the needs of indi- 
viduality that is. A center provides 
just this kind of unity for engineers and 
scientists. 

Already the $300,000 bond issue, 
which has been issued to finance the 
work, is half subscribed by Engineer’s 
Club members. But purchase of the 
bonds is not limited to members. Club 
officials feel certain that industry, aware 
of the importance of the Center to the 
growth of science and engineering in 
the area, will subscribe the rest of the 
needed funds for this progressive proj- 
ect. 


SUCTION 


DISCHARGE 
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COMPRESSORS 
AIR & ELECTRIC TOOLS 


Ingersoll-Rand 


EJECTORS 


assure maximum vacuum 
per pound of steam 


Unequalled for sustained high efficiency 
year after year, I-R Steam-jet ejectors are 
built with a one-piece steam nozzle that 
prevents any possibility of internal leak- 
age. And simple three-piece ejector con- 
struction with self-centering fits assures 
perfect alignment throughout. 


Your nearest I-R representative will be 
glad to show you how they can help 
cut the cost of vacuum production, or 
write for Bulletin 9013-A. 


4-132 


Ingersoll-Rand 


11 Broadway, New York 4, N. Y. 


TURBO-BLOWERS * VACUUM EQUIPMENT 
GAS & DIESEL ENGINES 
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Technology is now accepting applica- 
tions for enrollment in the 1956-57 
session. The School is a division of 
the Oak Ridge National Laboratory, | 
which is operated by Union Carbide and | 
Carbon Corporation for the U. S. | 

| 


The Oak Ridge School of Reactor | 
| 


Atomic Energy Commission. Industrial 
organizations and government agencies 
are invited to sponsor people from their 
technical staffs for this 50 week train- 
ing program in nuclear reactor engi- | 
neering. The deadline for receipt of | 
applications is March 12, 1956; the ses- 
sion begins on September 10, 1956. 
Further information and application 
forms may be obtained from the Direc- 
tor, Oak Ridge School of Reactor Tech- 
nology, Oak Ridge National Labora- 
tory, P. O. Box P, Oak Ridge, Ten- 
nessee. 


Concerned with Nuclear engineering, 
a new publication in the Chemical 
Engineering Problems series, compiled 
by the Chemical Engineering Education 
Projects Committee and published by 
the A.I.Ch.E., is now available, presents 
a series of selected problems in nuclear 


engineering. 

Contributed by Stuart McLain, Ar- 
gonne National Labs, and R. E. Aven, 
Oak Ridge, the nuclear problems are 


available from A.I.Ch.E. headquarters W. ther its a kettle, reboiler 


in New York, cost: 25 cents. ‘s) 


Refinery Engineering Co., Tulsa, 
Okla., will become a wholly-owned 


Manning & Lewis engineers and 


Refinery Engineering is a well-known 
company in the field of engineering and | 
constructing oil refineries, petroleum by- | to fit your budget. 
product chemical plants, and other sim- | 
ilar types of engineering construc- 


equipment preferred in plants 
from coast to coast. 


Send your inquiry 

only six in the world, four of these 9 . 

homemade. The other two, including the one | M & L representative call. 
above, have been built by Philips Laboratories, | 
Eindhoven, Netherlands, for the U. S$. Neval 
Research Laboratories, whose L. S. Birks (center) 
watches a demonstration of the instrument by 
G. Boas, Philips Laboratories. R. D. Heiden- 
reich, Bell Telephone tLcoboratories (left) also 
observes the demonstration given in the offices 
of North American Philips Co., Mount Vernon, 
N. Y., U. S. representative of Philips. 0 


fing & Lewis 


30 Ogden Street — Nework 4 


te in A 
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reactor or other process equipment, 


beidiary of Vitro C tA : craftsmen are ready to design and 
subsidiary o itro “orp. of America. fabricate a unit, tailor- le to fit your 


particular process need, and priced 


You need only supply the performance 
tion. Oo requirements. An experienced M & L 
engineer will take it from there and 
specify type, size, method of con- 
struction, etc.—all the essentials 

that have made Manning & Lewis 
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the most enduring way 


STOP 


ATLAS 


Tear ovt lower portion of this ad and 
check the block where corrosion protec- 
tion is most needed in your plant. You 
will receive a complete bulletin giving 
all technical information. 


CEMENTS 

LININGS 

PROTECTIVE COATINGS 

(] RIGID PLASTIC STRUCTURES 


CORROSION 


with ATLAS TANK LININGS 
for steel or concrete tanks. 
A complete corrosion-proof 
covering system from prim- 
er to protective brick 
sheathing. 


with ATLAS CORROSION 
PROOF CEMENTS for the 
most severe conditions. 
Protection against acids, 
alkalies, salts, solvents and 
other corrosives. 


with ATLAS PROTECTIVE 
COATINGS for almost 
every purpose. A complete 
line to assure the proper 
protective coating for the 
job. 


with ATLAS RIGID PLASTIC 
STRUCTURES for tanks, 
fume exhaust duct work and 
complete pipe systems. 
Fabricated of highest qual- 
ity corrosion proof plastics. 


MERTITOWN, PENNSYLVANIA 


TECHNICAL REPRESENTATIVES THROUGHOUT THE UNITED STATES 
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ary sche ols. 


| available. 


ENGINEERS IN 
HIGH SCHOOL TEACHING 


Requirements for engineers who 
teach in New York City High 
Schools are published as indi- 
cation of the many rewards 


Attention, long centered on college and 
now beginning to 
Many 


now 


university teaching, is 
shift to the 
and 
showing considerable concern over the 
state of science teaching in the second 
Certainly if a boy is not 
interested in science in high school he 
is unlikely to study science or engineer 
ing in college, and all our efforts to 


secondary schools 


educators industrialists are 


improve engineering education in col 
lege will be quite meaningless. 

Mindful of the growing interest on 
the part of industry and the educators, 
New York City’s Board of Education 
has published its requirements for an 
engineer to teach in its high schools. 
CEP finds these requirements highly 
informative, considerably encouraging. 
Basic requirement is graduation from a 
four year engineering school. After that 
the city asks at least three years experi- 
ence as a practicing engineer. There 


| are definite requiremenis in the area of 


education but these can be 
taken within three years following the 
teaching examination. 

For the engineer who wants to teach 
in this highly important area, New 
York gives a starting salary of $4888 
to a regular teacher with five years of 
engineering experience, $5288 if he 
holds a master’s degree. Increments 
bring the top salary to $7200 ($7600 
with the master’s) over a period of 
years. In addition there are numerous 
opportunities for advancement to higher 
paying positions, and many fringe bene- 
fits including tenure, pension, health 
benefits, sick leave, insurance after a 
number of years service, good vaca- 
tions, etc. 

And in all, New York's teachers do 
not fare badly. For the man with the 
desire to teach, the rewards are good, 
and there is the satisfaction of doing a 
job he likes, one that is vital to the 
nation, 


courses, 


Free assistance, and the lending of 
special nuclear material, will continue 
to be the policy of AEC as far as non- 
profit educational and medical institu- 
tions are concerned. Commercial or in- 
dustrial licenses of AEC materials and 
know-how will pay full costs for both 
materials and services, in accordance 
with the pricing policy announced last 
January. 0 
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The successful development of an aluminum die- 
cast engine block weighing only 43 pounds 
trimmed compared to 175 pounds for the same 
engine block in grey iron, has been accom- 
plished by the Doehler-Jarvis Division of 
National Lead Company working in conjunction 
with Keiser Al and Ch Corp. [) 


New nuclear engineering and engi- 
neering science programs at New 
York University are built around a 
sub-critical reactor. Beginning during 
the just ending fall semester, the new 
nuclear engineering is con- 
fined to the graduate level leading to 
nuclear engi 


program 


a degree of master of 
neering, and is designed to teach the 
engineer to construct, and 
supervise the devices 
and processes involving nuclear reac- 
tions. 

The sub-critical reactor cannot main- 
tain a chain reaction and is therefore 
safe for classroom use. Costing only a 
few thousand dollars the reactor is eco- 
nomical and accurate enough for student 
experiments. With this reactor the stu- 
dent can be trained in the physics of 
the chain reaction, reactor theory, and 
diffusion theory. 

The engineering science program, an 


design, 


operation of 


undergraduate curriculum, leads to the | 


bachelor’s degree and is primarily de- 
signed to lead to a specialization in 
nuclear engineering. 0 


Behind the formation of a new salt 
company, Chemical Salt Production 
Co., Great Salt Lake, Utah, is the 
growth of two leading chemical com 
panies: Hooker Electrochemical and 
Pennsylvania Salt Mig. Co. Both com 
panies use salt as the basic raw material 
of their west coast plants, both com 
panies a shortage in the future, 
hence they have joined to form the 
jointly-owned subsidiary, Chemical Salt 
Production Co. 

Construction of the plant at Great 
Salt Lake is already underway. 0 


see 
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DOWN TIME 


where tube fouling is present 


the self-cleaning 


heat exchanger 


eliminates all down time for cleaning. In addition the continuous 
action of the baffles permits the exchanger to always function at its maximum 
rate of heat transfer, which on an overall cost basis makes this Paracoil ex- 


changer, dollar for dollar, the most economical buy in the industry. 


Exchangers of this design 
contain a movable baffle assembly thot 
serves as a scraper mechanism to prevent 
fouling of the heating or cooling tubes 
All scraped material is carried out with the 
product stream. 


This specialized design is typical of the ability of Paracoil engi- 
neers to solve varied heat exchanger problems. You may have a need for its 
application in your plant. We're as handy as your phone or mail box. 


DAVIS ENGINEERING 


30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. + 1064 EAST GRAND ST, ELIZABETH 4, NEW JERSEY 


Since 1915 Paracoil’s skill to do comes of doing Since 1915 
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Lawrence jacketed pumps are designed to pump liquids such as 
sulphur, phthalic anhydride, resins, waxes, etc., which tend to 
solidify or become viscous at low temperatures. The heating medium 
can be steam, dowtherm, etc., and all heating spaces are vented 
and self-draining. 

The bearings are heavy-duty, water-cooled. Misalign- 
ment and distortion, which might be caused by thermal expansion, 
are eliminated by supporting the casing along gs 


the center line of the shaft. — j 
If you have to pump liquids which must 


be held above a specified temperature to 
retain their fluidity, write us the pertinent avtails. | 
No obligation. 


Write for Bulletin 203-7. | ad 
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LAWRENCE PUMPS INC. 


371 Market Street, Lawrence, Mass. 


INDUSTRIAL NEWS 


Syntron Co., Homer City, Pa., will 
operate as a subsidiary of Link-Belt 
Co., Chicago, when a planned merger 
goes through. Syntron’s line of electro- 
magnetic and electronic equipment, in- 
cluding feeders, rectifiers, portable power 
tools, shaft seals, and other equipment 
for the movement of materials, will fit 
well into the production scheme of 


Link-Belt. 


An open competitive examination for 
all branches of engineering in grades 
GS-5 through GS-9 has been announced 
by the U. S. Civil Service Commis- 
sion. 0 


A new Engineering Department has 
been formed in Pittsburgh Coke & 
Chemical Co., Pittsburgh, Pa., to serve 
the company’s five operating divisions 
that comprise its chemical group. O 


Concerned over what it considers a 
dangerous cutback in science teaching 
at the secondary level, Shell Companies 
Foundation, New York, N. Y., is under- 
taking a broad program of recognition 
fellowships for high school teachers of 
science and mathematics. 

Shell will underwrite summer sem- 
inars at Stanford and Cornell for 60 
teachers yearly, will give travel allow- 
ances, all tuition and fees, living ex- 
penses, and $500 in cash to make up 
for the loss of potential summer earn- 
ings. 


Canada’s aluminum production will 
go up some 30% when a planned $200 
million aluminum and_ hydroelectric 
project goes on stream. Plant is being 
built by a Canadian subsidiary of Brit- 
ish Aluminum Co., Ltd., at a cost of 
$130 million, Quebec Hydroelectric is 
undertaking the $70 million hydroelec- 
tric development required to power the 


plant. 0 


Having trouble with market research 
problems in Europe? If so, Interna- 
tional Researchers Associated, a new 
division of International Processes, Inc., 
has been set up to offer aid in this 
problem. 

In addition to market research 
through its trained engineers and 
scientists in many countries, the new 
division will obtain qualified distributors 
for you, undertake special assignments, 
and conduct technical and industrial re- 


search help. Oo 


Truland Chemical & Engineering Co., 
Union, N. J., has merged with the 
Trubek laboratories, East Rutherford, 
N. J. Truland will continue under the 
new name of Truland Chemical Co. © 


January, 1956 
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New sulfuric acid plant is under con- | 
struction by Du Pont some 20 miles 
from Cincinnati 

The unit, known as the Fort Hill 
Works, will be operated by the Grasselli 
Chemicals Department of Du Pont, will 
replace a plant now operated by the 
Department at Lockland, near Cincin 


nati 0 
A 600 bbl. /day Unifining unit has gone 


on stream at Aurora Gasoline Co.’s 
Muskegon, Mich., refinery. Designed 
by Universal Oil Products, the new unit 
will process cracked distillates and 
naphthas to produce part of the feed 
stock for a UOP platforming unit. O 


The growing demand for nuclear in- 
struments is behind an extensive ex- 
pansion program underway at NRD 


Instrument Co., St. Louis. J 


2 


When a 4,050 gallon highway tank trailer be 
gon hauling sulfonic acid recently, it marked o 
major advance toward greater long-range econ- 
omy in the transportation of corrosive chemicals 
The step wos made possible by coating the 
Trailmobile trailer on the inside with a new 
high-temperature resistant, chemically inert 
fluorocarbon plastic coating developed by M. W 
Kellogg, baking the entire tank (above) in one 
of the largest furnaces ever built for experi- 


mental coating use 


Large new deposits of titanium ore 
have been discovered by National 
Lead Company—one in New York 
State, and the other in Norway. Both 
are readily available, are near the com 
pany’s present installations, will help 
fill the growing demands for titanium 
throughout industry. The Norwegian 
deposit may well be one of the largest in 
the world when its extent has been 
finally determined 0 


The growing market for reinforced 
plastics was demonstrated at the re- 
cent national conference of the Ameri- 
can Trucking Association in Washing- 
ton, D. C., by a display of truck trailers 
and tanks fabricated from Celanese poly- 
ester resins. On show were a stream- 
lined chemical tank carrier, a high cube 
trailer, and a milk transport trailer, all 


of reinforced polyester resins 0 
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Special heat exchanger materials 
are well known at Downingtown! 


Enamel-Lined Tubes. This stainless steel heat exchanger, with 
enamel-lined tubes, solved a serious set of problems which in- 
cluded high temperatures . . . heavy corrosion . . . intermittent 
operation ... and a tight budget. It now operates at 150% of 
design capacity, at a temperature of 1200° F.—and the owner 
reports trouble-free service from his Downingtown unit. Dimen- 
sions: 28” diameter x 10’ 0” long. Stainless steel shell, Tubes: 
34%" O.D., lined with high temperature enamel. 


Solid Nickel—This solid nickel rehoiler 
for vacuum service—one of cight identical 
units fabricated for one customer—was 
engineered by Downingtown to use a 
minimum amount of scarce and ¢ apensive 
materials. The double tube sheet construc 

tion required special assembly techniques 
Notice the large nozzles, which were in 
stalled with a minimum of distortion b 

using proper care and skill durin weld 
ade of solid eickel. Dimen 


Ampco 8— Downingtown engineered 
these two fixed tube sheet benzene con- 
densers for export. Process conditions re- 
quired copper alloy tube sheets, yet the 
customer did not want a gasketed joint 
between tube sheets and shell flanges. So 
we welded the Ampco 8 tube sheets di- 
rectly to the steel shells, thus saving the 
cost of alloy shells. Dimensions: 14" di- 
ameter x 12'0" long. Eighty copper tubes, 


1” O.D. x 14 gauge. Ampco & tube sheets ing 
%" thick. Ampco 8 heads ‘«" thick. Design sions: 44° diameter «x 17° 0” long. Has 
292 nickel U-tubes, 1° O.D. « 16 B.W.G. 


pressure is 75 psi on shell and tube sides. 


We furnish complete thermal and mechonical designs, or 
fabricate to your plans. Send now for additional information. 


Downingtown Iron Works, Inc. 


Downingtown, Pennsylvania 


New York Office: 52 Vanderbilt Avenve, New York 17, NM. Y. 


HEAT EXCHANGERS « TOWERS « PRESSURE VESSELS © STORAGE TANKS « STEEL AND ALLOY PLATE FABRICATION 
Division of; Pressed Stee! Tank Compony, Milwaukee | 4, Wisconsin « Manufacturer of Hackney Products 


CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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Basic to Dependable 
Lab Ware -VITREOSIL 


The most exacting needs of 
laboratories throughout the 
world are most eminently 
and successfully met by 
Vitreosil ware (pure fused 
silica) produced to the high- 
est standards of quality. 
Chemical purity, high re- 
sistance to heat shock, un- 
usual electrical resistivity, 
best ultra-violet transmis- 
sion (in transparent quali- 
ty) and low initial cost com- 

rod to platinum are some 
eatures of Vitreosil fused 
quartz. 


In addition to our unusually 
large stock of transparent 
and opaque, includin 
lazed and unglazed cruci- 
les, evaporating dishes, 

beakers, tubing and rods in 
all diameters and sizes, we 
offer prompt fabrication of 
special items. 

Write today, giving 

full details of your re- 


quirements or ask for 
illustrated bulletin 


“THERMAL AMERICAN: 
FUSED QUARTZ CO., INC. 


18-20 Salem Street, Dover, New Jersey 


Piease send iitustrated bulletin or intorma. 
tion on 
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| FUTURE MEETINGS and Symposia of the Institute 


LOS ANGELES 


Los Angeles National Meet- 
ing, February 26-29. Com- 
plete program and list of 
activities appears on pages 
42 to 46 of this issue 


NEW ORLEANS 


May 6-9, 1956. Roosevelt Hotel. 

TECHNICAL PROGRAM CHAIRMAN: H. €E. 
O'Connell, Ethyl Corp., Box 341, Baton Rouge, 
le 


Effective Industrial 
Financial Aid to Colleges 
CHAIRMAN: K. O. Beatty, No. Carolina State 
Coll., Raleigh. 
A Sunday afternoon panel discussion to try to 
resolve means of implementing our growing 
needs for trained personnel. 


Fundamentel Mechanism in Boiling, 
Cavitation and Condensation 


CHAIRMAN: R. R. Hughes, Shell Dev. Co., 
Emeryville, Calif. 


To cover the large middie ground between 
studies of nucleation kinetics and empirical 
studies of over-all boiling and condensation 
heat transfer rates. 


Foreign Chemical Developments & 
their Effect on U. S. Chemical industry 


CHAIRMAN: C. W. Humphreys, Shell Chem. 
Corp. 50 W. 50th St., New York, N. Y. 


The effect of foreign competition, both com- 
mercial and technological, upon the U. S. 


chemical industry. 

Liquid Metals 
CHAIRMAN: C. F. Bonilla, Dept. of Chem. 
Eng., Columbia U., N. Y. 17, N. Y. 
The fields in which liquid metals have merit and 
the methods of utilizing them, with particular 


emphasis on sodium. 
Deodline—Januvary 6, 1956 


@ PITTSBURGH, PA. 
Sept. 9-12, 1956. Wm. Penn Hotel. 
TECHNICAL PROGRAM CHAIRMAN: Carl C. 
Monrad, Carnegie institute of Technology, Pitts- 
burgh, Pa. 
Mixing 
CHAIRMAN: J. H. Rushton, Dept. of Chem. Eng., 
Purdue U., Lafayette, Ind. 
Distillation Computation Methods 
CHAIRMAN: Wayne C. Edmister, Californie Res. 
Corp., Richmond, Calif. 
Operations Research 
CHAIRMAN: George D. Creelman, M. A. Hanna 
Co., 1300 Leader Bidg., Cleveland 14, Ohio. 


Case studies showing a wide variety of 
methods and techniques in applications of 
operations research in chemical engineering. 


Explosions in Chemical Engineering 
CHAIRMAN: G. H. Damon, 366 Ashland Ave., 
Pittsburgh 28, Pa. 


Symposium on gas and dust explosions. 
Unit Operations in Nuclear Engineering 


CHAIRMAN: George Sege, 1915 Harris Ave., 
Richland, Wash. 


General Papers 
Deadline—May 11, 1956 


@@ TERRE HAUTE, IND. 

April 21, 1956. Rose Polytechnic In- 
stitute. 

l-day meeting on Bio-Engineering spon- 
sored by the Terre Haute Section, 
A.1.Ch.E. 

CHAIRMEN: C. W. Smith and R. A. 
Shurter. Contect Mr. Shurter at Com- 
mercial Soivents Corp., Terre Haute, Ind. 
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ANNUAL—BOSTON, MASS. 

Dec. 9-12, 1956. Hotel Statler. 

TECHNICAL PROGRAM CHAIRMAN: W. C. Rous 
seau, Badger Mfg. Co., 230 Bent St., Cam- 
bridge 41, Mass. 


Extraction of Hydrocarbons for Chemical Use 

from Pipeline Gases 
CHAIRMAN: €. E. Frye, J. F. Pritchard & Co., 
210 W. 10th, Kansas City 5, Mo. 

Filtration 

CHAIRMAN: F. M. Tiller, U. of Houston, Cullen 
Boulevard, Houston 4, Tex. 
The ‘low of liquids through compressible media, 
with experimental and theoretical papers. 


low Temperature Separations 


CHAIRMAN: Dr. Clyde McKinley, Air Products, 
Inc., Allentown, Pa. 


General Session: “Obsolescence” of Chemical 


Engineers. 
General Session: Pertaining to Sales Engingers. 
Deadline—August 9, 1956 
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UNSCHEDULED SYMPOSIA 


Laboratory and Pilot Plant Techniques 
CHAIRMAN: Thomas S. Leary, Calico Chemical 
Div., American Cyanamid Co., Bound Brook, 
N. J. 


Centrifugation 
CHAIRMAN: James O. Maloney, Dept. of Chem. 
Eng., U. of Kansas, Lawrence, Kan. 


Fluidization of Solids 
CHAIRMAN: E. R. Gilliland, Chem. Eng. Dept., 
M.1.T., 77 Massachusetts Ave., Cambridge 39, 
Mass 


CHAIRMAN: Ralph E. Peck, Chem. Eng. Dept., 
Illinois Institute, 33rd Federal, Chicago 16, Ill. 


Cost of Unit Operations 
CHAIRMAN: John Happel, Chem. Eng. Dept., 
New York U., University Heights 53, N. Y. 


Size Reduction 

CHAIRMAN: Edgar L. Piret, Chem. Eng. Dept., 
U. of Minnesota, Minneapolis 14, Minn. 

Dry Classification of Solids 


No Chairman Assigned. 


AUTHOR INFORMATION 
Note: The Author information column will ap- 
peor quarterly in the January, April, July and 
October issues. 


Submitting Papers 


Members and nonmembers of the A.1.Ch.E 
who wish to present papers at scheduled meet- 
ings of the Institute should follow the following 
procedure 

First, write to the Secretary of the A.I.Oh.E., 
Mr. F. J. Van Antwerpen, American Institute 
of Chemical Engineers, 25 West 45th Street, 
New York, requesting three copies of the form 
“Proposal to Present a Paper Before the Amer 
ican Institute of Chemical Engineers.” Complete 
these forms and send one copy to the Technical 
Program Chairman of the meeting for which the 
paper is intended, one copy to the Assistant 
Chairman of the A.1.Ch.E., Program Committee, 
address at the bottom of this page, and one 
copy to the Editor of Chemical Engineering 
Progress, Mr. J. B. Mellecker, 25 West 45th 
Street, New York. 

If you wish to present the paper st «a par 
ticular symposium, request 4 copies of the pro 
posal sending a copy to the Chairman of the 
symposium 


Before Writing the Paper 


Before beginning to write your paper you 
should obtain from the meeting Chairman, or 
from the office of the Secretary of the A.1L.Cbh.E 
at 25 West 45th Street, New York, a copy of 
the A.I_Ch.E. Guide which covers the essentials 
required for submission of papers to the 
A.L.Ch.E. or its magazines 


Copies of Manuscript 


Five copies of each manuscript must be pre 
pared. For meetings, one should be sent to the 
Chairman of the symposium, and one to the 
Technica! Program Chairman of the meeting at 
which the symposium is scheduled. If no sym 
posium is involved, the two copies should be 
sent to the Technical Program Chairman. The 
three other copies should be sent to J. B 
Meliecker, Editor of C.E.P., 25 W. 45, N. ¥ 
36, N. Y. All manuscripts submitted to the 
AIChE. Editor are automatically considered 
for C.E.P., the A.1.Ch.E. Journal, and the Bym 
posium Series. Presentation at a meeting is no 
guarantee that manuscripts will be accepted 

Chairman ALChE Program Committee 
L. J. Coulthurst, Foster Wheeler Corp 165 


Broadway, New York 6. N. ¥Y 


Assistant Chairman, E. KR. Smoley, The Lom 
mus Co... 385 Madieon Ave, New York 17, N. ¥ 
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Chemical Engineers Appreciate 
Armslrongs 
Better Approach to 
VAPORIZING PROBLEMS 


Vertical Steel Vaporizer 48” x 6’. 
Reboiler Type. Capacity 10,000 
gals. of butane per hour, in 
shell; steam inside tubes. 


Built as straight vaporiz 
ers or combined vaporiz 
ers with builtin super 
heating sections. 


For Ammonia can be furnished with tube bundle of SS 404, on 


SS 304L, to assure freedom from corrosion, 


We make also two basic types of vertical bayonet vaporizer. ‘Type 
One—general purpose—for field use in vaporizing propane or bu 
tane. ‘Type Iwo-—heavy duty, using heavy TEMA R type of con 


struction for refinery or chemical plant construction 


Heavy duty type built specially to suit the individual case, rugged 
refinery construction, well suited to both Chlorine and Ammonia 


We Invite 
Your Inquiries on 
Vaporizing Problems 


RICHARD M. ARMSTRONG CO. 


wer CHESTER PENNA, 
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For Safety at Pressures 
to 45,000 p.s.i., choose 


Adjustable RELIEF VALVES 


When working with gases and liquids at high 
pressures, it is necessary for safety of per- 
sonnel and protection of plant and equipment, 
to have dependable relief valves in high- 
pressure lines, 

Aminco adjustable relief valves may be de- 
pended upon to relieve at the set pressure 
and to reseat themselves. They eliminate 
the hazards of many commercial pop valves 
which are entirely unsuited for high-pressure 
work, since many do not reseat themselves 
and must often be dismantled and reseated 
before resumption of operation. 

Aminco Relief Valves, with Stellite stems and 
seats, are available in three pressure ranges: 
500-7500, 1000-15,000, and 5000-45,000 p.s.i., 
and are regularly supplied for connection to 
Y%, %, and 9/16-inch o.d. high-pressure tub- 
Dimensions: 34% in. diameter; 15% in. 
on 


Write for New Superpressure Catalog 
NO. 406-D 


AMERICAN INSTRUMENT CO. 


8010 GEORGIA AVENUE - SILVER SPRING MARYLAND 


CAPACITIES TABLETS 
65 TO OVER 50 _ PER MINUTE 
! 


Established 1887 
(3517 €. + DETROIT 7, MICHIGAN 
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Anyone need 7000° F. temperature 
from a unit costing $400? If you do, 
thermodynamic engineers of Convair 
Division, General Dynamics Corp., have 
devised efficient solar furnaces to do 
the job at that price. How? Convert- 
ing war-surplus anti-aircraft search- 
lights. 

Three 60-inch searchlights, costing 
only $400 each, were acquired to aug- 
ment Convair’s 120-inch solar furnace 
already in operation for a year in the 
high-temperature testing of metals, 
ceramics and other materials. 

The polished metal surfaces of the 
searchlight mirrors concentrate sun rays 
into a spot smaller than a dime. At 
this point the 7000° plus temperature 
can be easily produced. By comparison, 
an oxyacetylene torch develops a tem- 
perature of about 5800° F. 

Only minor modifications were neces- 
sary to convert the searchlights. Engi- 
neers merely removed the arc lighting 
mechanisms and glass covers, installed 
a drill specimen holder, attached adjust- 
ment handles to move the test samples 
into and out of the focal point. 0 


The complete collection of technical 
papers from the Government Syn- 
thetic (Copolymer) Rubber Program 
is now available to any interested en- 
gineer from the Office of Technical 
Services, Dept. of Commerce, Wash., 
D. C., price $5 the four-volume set. 0 


New types of encapsulated transform- 
ers which will enable designers to 
specify the exact degree of encapsulation 
required without having to pay for un- 
necessary protective extremes, are now 
on the market from General Electric's 
Specialty Transformer Dept. Some 
models designed specifically for indus- 
try, will give protection against grease, 
oil, and corrosive atmosphere. 0 


A tour of the so-called “Chemical 
Valley” at Sarnia, Ont., will feature 
the 6th Divisional Conference of the 
Chemical Engineering Division, The 
Chemical Institute of Canada, to be 
held March 5, 6, and 7, 1956, at the 
Guildwood Inn, Sarnia. 

Main theme of the conference will 
be descriptive material for industrial 
plants, and prospective authors should 
contact H. R. Holland, Operational 
Analyses Dept., Imperial Oil Ltd., 
Sarnia, Ont. 0 


An atomic reactor plant that would 
produce electrical energy as well as 
fuel-grade plutonium and other valu- 
able isotopes, has been designed by en- 
gineers of General Electric. The mul- 
tiple-purpose reactor would produce 
223,000 kilowatts of electrical power. 0 
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Looking for a new job—for yourself 
or a friend? Chemical engineers who 
are will find what companies have what 
openings in their specialties by consult- 
ing a new directory called Engineers’ 
Job Directory and published by Deci- 
sion, Inc., Cincinnati, Ohio. For engi 
neers 112 companies are listed. 0 


iJ 


To provide engineering, design, de- 
velopment and manufacturing facili- 
ties for steam condensers and aux- 
iliaries, heat exchangers, pumps and 
valves for atomic power generation, 
C. H. Wheeler Mfg. Co., Philadelphia, 
Pa., has formed a new Atomic Energy 


0 


Division. 


Entering a relatively new field, Davi- 
son Chemical Co. Division of W. R 
Grace & Co. will build a liquid fertilizer 
plant at Wakarusa, Ind. O 


The growth in interest in Fluid Coke 
is continuing with Bankline Oil Co 
awarding a contract to the Fluor Corp., 
to engineer a 4000  bbl./stream-day 
Fluid Coking unit for Bankline’s Bakers 
field, Calif., refinery, 
A 200-ton/day synthetic ammonia 
plant will be built at Millhaven, On- 
tario, for Canadian Industries (1954) 
Ltd. Girdler Corp. of Canada is doing 
the building, plant will use the Texaco 
partial oxidation process with residual 
fuel oil as raw material for 
gas production QO 


synthesis 


Construction has begun on the Army 
Package Power Reactor project at the 
Engineer Research and Development 
Laboratories, Fort Belvoir, Va. Builder 


and designer is Alco Products, Inc., 
Schenectady, N. Y. Plant has been de- 
signed so that components of future 


units can be airlifted to remote sites. 
Plant will generate some 2000 kilo- 
for use in normal 


Fort Belvoir 0 


watts of electricity 
post operations at 


Modernization and expansion of The 
Carborundum Co.’s “Monofrax” Re- 


fractories plant at Falconer, N. Y., will 
cost $1.5 million, take five years to 
complete. O 


Construction is underway at Mon- 


santo’s Springfield, Mass., Plastics 
Division plant to triple production 
capacity of vinyl chloride paste resin 


New 


stream in the second quarter of 1956 


facilities are expected to go on 


Natural gas will be principle raw ma- 
terial in a new synthetic nitrogen plant 
being built at Savannah, Ga., for South 
ern Nitrogen Co, First of its type in 
the South Atlantic states, the new plant 
will $14 
duce 250 tons of ammonia/day, is being 
built by the Girdler Co., Louisville, 
Ky 0 


cost some million, will pro 
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“Moves in Any 
Direction!" 


BARCO 


BALL JOINTS 


| 


UNLOADING ACID—This 2° flexible un- 
sf loading line for acid tank cors is made 
al with the oid of two Berce Bell Joints in 


steel with No. 1ICT geskets. 


When you need movable 
joints in piping handling 


CHEMICALS 


Leading manufacturers of all kinds of chemicals 
recommend use of BARCO BALL JOINTS 
wherever you must provide for flexibility or 
movement in piping. Here's why: 

Barco’s Bar-Ductile metal ball and casing offer 
good resistance to chemical action and corrosion. 
Where additional protection is desired, these 
parts can be supplied in stainless steel or virtually 
any alloy specified. 

Barco’s new No. 11CT gaskets are impervious to 
chemical action and maintain a tight sea! without 
interfering with the easy turning action of the 
joint. No lubrication is required. 


One Barco Ball Joint will do the work of two or 
more swivel joints because it “moves in any 
direction.” 


Barco Ball Joints can help you in many ways. 
Use them in your plant! Barco also makes 
revolving joints (for continuous higher speed 
rotation), swivel joints, and swing joints for 
other kinds of pipe movement. For complete 
information, write BARCO MANUFACTURING 
CO., 560b Hough Street, Barrington, Illinois. 


BARCO 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING, AND REVOLVING JOINTS 


Chemical Engineering Progress 


@ ASK FOR BULLETIN Wo. 


1. NO METAL-TO- METAL 
CONTACT BETWEEN MOVING 
PARTS. An important Berco 
advantage where corrosive 
chemicals ore present, either 
externally of internally 


2. CHEMICALLY INERT GAS- 
KETS. Barco offers a choice of 
seven types of gaskets includ- 
ing No. 11-CT for corrosive 
service. No lubrication 
required 

3. STAINLESS STEEL BODIES. 
Also regularly furnished in Bor- 
Ductile metal, Steel, Bronze, 
Aluminum. Other special ond 
alloy joints to order 

4. MAXIMUM FLEXIBILITY. 
Up to 40° side flexibility with 
360 rotating movement 


5. PRESSURE SAFE! FIRE- 
PROOF! Unequellied for 
SAFETY where flexible con 
nections are required 


6. MANY STYLES AVANABLE. 
Angle or straight; 
or flanged connections. For 
prewures to 7,500 psi; 
peratures to 1000°F. 15 dif. 
ferent sizes 


to 12". 
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people 


John D. Fennebresque joins Food 
Machinery and Chemical as vice presi 
dent and 
to the president. 

Formerly vice 
president, assistant 
to the president 
and a director of 
Celanese, F enne- 
bresque graduated 
froin Yale in 1939 
with a degree in 
chemical engineer 
ing. A director of 
the Manufacturing Chemists 
tion, Fennebresque has long been active 
in public service for the country and 
the industry. 


Kenneth A. Kobe, professor of chem- 
ical engineering, Univ. of Texas, has 
been elected National Presidemt of 
Omega Chi Epsilon, honorary chemical 
engineering fraternity, The fraternity, 
embarking on a drive to gain chapters 
chemical engineering 
now 
Chemical 


assistant 


A ssocia* 


at accredited 
schools and departments, 
national headquarters in the 
Bldg., Univ. of 


has its 


-ngineering Texas, 


Austin, Tex. 


FLASHES 


All HEADS TERCHANG E 
W/TH ALL BOTTOMS 


Large Necks for ease of cleaning. + Heads available with 
¥ or spherical joints. 
* Capacities and Types to meet every need. 


Wide Range of Glas-Col Heaters and Powerstats available 


from Ace. 


The Original Ace TRUBORE STIRRERS and Stirring Motors 
in stock for immediate shipment. 


FOR REACTION FLASK EFFICIENCY AND ECONOMY YOU CAN RELY ON ACE 
Write Dept. RF- G for Brochure 


ACE 


vines 
Glassware Specialists to Industry and Research 


Howard A. Blyth advances to asst. 
to the general manager, Organic Chem- 
icals Div. at American Cyanamid Co. 
Blyth joined the company in 1943, hav- 
ing had experience with DuPont and 
George LaMonte & Son in New Jersey. 


Having served as manager of mining 
and chemical operations for Interna- 
tional Minerals & Chemical Corp., Carl 
A. Arend moves to position of general 
manager, Potash Div. of the company. 
Arend will locate in the company’s Chi- 
cago general offices. 


Goodrich-Gulf Chemicals, Inc., names 
D. L. Matthews chief engineer to locate 
in Cleveland. In 
his previous posi- 
tion general 
manager, Avon 
Lake, O., Mat- 
thews supervised a 
plastics plant ex- 
pansion for Brit- 
ish Geon, Ltd., an 
affiliate of B. F. 
Goodrich Chemical 
Co. 

Ned P. Kimberly named district 
manager of the Cleveland area for the 
L.O.F, Toledo. He 
will headquarter at the company’s office 
in Cleveland 


Glass Fibers Co., 


* One Clamp fits all capacities. 


INCORPORATED 


ND @ NEW 
099 4) SOUTH HANCOCE 
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John B. Maerker to director of de- 
velopment, Houdry Research and De- 
velopment Labs, Houdry Process Corp. 
A licensed professional engineer and 
member of the Institute, Maerker joined 
the company as development engineer 
in 1943. Frederick R. Walser succeeds 
Maerker as section chief. 


John W. Church appointed vice- 
president in charge of research and de- 
velopment of Mastic Tile Corp. 


Henry Fleming Payne retires from 
American Cyanamid Co. to become re- 
search professor in charge of instruc- 
tion and research on organic coatings in 
the Dept. of Chemical Engineering at 
the U. of Florida. 


Anthony P. Massa joins refinery div. 
of Bechtel Assoc. in New York as 
senior engineer. He comes to Bechtel 
from his position as process engineer 
with H. K. Ferguson Co., also New 
York. 


George W. Blum to chemical en- 
gineering staff of Goodyear Tire & 
Rubber Co. Goodyear announces also 
appointment of Edward O. Hirschbeck 
and Charles E. Wise, Jr., as plant op- 
erating engineers, chemical engineering 
pilot plant . . . William M. Larson to 
rubber and plastics compounding sec- 
tion. 


Howard Stoertz and Curtis C. Wal- 
lace recently received patent award 
checks for improvement in storage bat- 
teries from C. F. Norberg, president of 
the Electric Storage Battery Co. Stoertz 
is chief metallurgist in the research dept. 
and is retired from his position as chief 
chemist in the company. 


Richard H. Carroll elected vice- 
president of Winthrop-Stearns, Inc. He 
was appointed also as manager of the 
company’s principal plant at Rensselaer, 
N. Y. 


Procter & Gamble announces four 
chemical engineers as new staff mem- 
Richard N. Miller to Drug 
Products Div. Chemical Development; 
Herbert B. Sachs to Research and De- 
velopment Dept.; Mary Susanna Vir- 
tue to Drug Products staff; and 
Arlington R. Harman, Product Re- 
search, 


bers: 


Monsanto Chemical Co. appoints 
Willis M. Cooper asst. general man- 
ager of Research and Engineering Div. 
of the company. 


H. Edgar Daer joins staff of Fsso 


Research and Engineering Co. He is 
assigned to the economics division. 
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L. R. Hunter named acst. manager 
plastic product section of the Chemical 
Div. of Koppers Co., Inc. 


Homer Fry takes over as superin 
tendent of production in the Coal Chem 
icals Div. of Pittsburgh Coke & Chem 
ical Co. to be responsible for the over-all! 
production activities of the division's 
five plants. 


William C. 
chemical research 
cial Applications Dept. of the Permutit 
Co., New York. 


Neumann appointed 
engineer in Spe 


Frank E. Sullivan to position of chief 
engineer-industrial process for the De 
Laval Separator Co. 


Lawrence A. Roe appointed min- 
erals beneficiation engineer in Engineer 
ing Div. of International Minerals & 
Chemical Corp. 


Glenn A. Nesty, asst. to the vice 
president in charge of research at Al 
lied Chemical & Dye Corp. is appointed 
a vice-president of the company. 


B. Bynum Turner, vice-president in 
charge of research and engineering of 
Ethyl Corp. elected executive vice 
president, a new position in the company 


Walter V. Stearns is chief petroleum 
engineer of The H. K. Ferguson Co 
He is a professional engineer with ex 
tensive experience in the field of petro 
leum refinery design. 


Humble Oil & Refining Co. promotes 
R. A. Dresselly to technical specialist 
Dresselly will be concerned with op 
timizing operations at the butadiene unit 
which Humble recently purchased 


Leonard Smiley appointed manager 
of technica] coordination in the Atomic 
Energy Div. of Sylvania Electric Prod 
ucts, Inc. 


Calvin H. Mohr named asst. to the 
president of D. R. Sperry & Co., Chi 
cago. 


John C. Garver joins U. of Illinois 
faculty as asst. professor in charge of 
courses in bioengineering. 


Walter Gramm elected chairman of 
the board of directors of Great Lakes 
Carbon Corp. Gramm, one of the foun 
ders of the company, began his career 
as a salesman for coal producing com 
panies until 1919 when he joined George 
Skakel, Sr., in the formation of the 
first organization to finally become the 
present Great Lakes Carbon Corp 


COOLING TOWERS 


From the first breath of air that passes through the fan of 
your Marley cooling tower, there’s a specialist standing by 
to see that all goes well. He’s a Marley Field Service Engi- 
neer—a factory-trained specialist with a most comprehensive 
knowledge of construction, operation and maintenance. 


A Marley Field Service Engineer is on the scene whenever a 
new Marley cooling tower is started up. He “checks its pulse” 
... takes its temperature . . . sees that every vital component 
is functioning properly. At regular intervals, he will call 
back to give the tower a periodic check-up and to give you 
professional assistance on tower operation and maintenance. 
And of course, Marley Field Service Engineers are always 
available for consultation on any cooling tower problem, 
regardless of the type or make of tower. 


This continuous close contact insures the continuance of “like 
new” performance of your cooling tower. Like Marley de 
sign, engineering and research, Marley's Field Engineering 
Service exists for the sole purpose of providing you the most 
efficient and economical water cooling possible. For infor- 
mation, or for technical brochures on the care of cooling 
Marley Sales 


towers, write today or call your nearest 


Engineering Office. 
Founder Member of Cooling Tower institute 


The Marley Company 


Kansas City, Missouri 
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DOWN goes foam 


= 
IP goes production 


Dow Corning Antifoam A* Com- 
pound and Antifoam A emulsions 
are the most efficient and versatile 
foam killers ever developed. Thou- 
sands of successful applications 
prove they increase productive 
capacity, reduce processing time, 
eliminate the waste and fire hazard 
of boil-overs. And all three, Anti- 
foam A Compound'—Antifoam A 
Emulsion—Antifoam AF Emulsion’, 
are effective at low concentrations. 
For example: 


One Ounce of 
. « « Antifoam A Compound kills foam in 
6 35,000 Ib 


Vitamin 
. « « Antifoam A Emulsion kills foam in 


6 1,245 Ib 


textile sizing 


. « » Antifoam AF Emulsion kills foam in 
2,075 Ib 


chocolate syrup 
' Permissible in food pr i 
tiens up to 10 poem 
* Permissible in food pr 
tions up to 32 ppm. 
free sample 
Test these versatile silicone 
defoamers at our expense. 


SEND COUPON TODAY! 


DOW CORNING 


SILICONES 


Dow Corning Corporation I 
Midland, Mich., Dept. 3001! 


Please send me: 
C) Booklet on Silicone Defoamers; FREE 
somple of [] Antifoam A Compound 
(] Antifoam A or AF Emulsion; 


COMPANY 


DOW CORNING 
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The Atomic Energy Commission 

names Charles D. Luke technical as- 

sistant to help develop health and safety 

tandards for civilian atomic projects. 

Luke formerly held the position of classi 

fication director for atomic imformation 


Dean George Granger Brown and 
Professor Wyeth Allen of the U. of 


Michigan College 
of Engineering are 
visiting Waseda | 

in Tokyo. Their 
visit is preliminary 
to the 
support ot 


proposed 
pro 
grams in industrial 
engineering by 
Waseda | 


the auspices of the 


under 


International Co 
operation Administration. It is ex 
pected that there will be an exchange 
of members of the the two 
universities during this program so that 
American management and production 
techniques will be learned in Japan. 


Jack C. Dart Dr. Alex G. 
Oblad appointed presidents of 
Houdry Process Corp., with Dr. Oblad 
also being elected to the board of direc 
tors, Dart is member of the 
firm’s board of directors and general 
manager of the chemicals division. Dr. 
Oblad is manager of research and de- 


faculty of 


and 
vice 


also a 


velopment. 


Harry B. McClure, president of 

Carbide and Carbon Chemicals Co., re 

ceived honorary 

membership in the 

American Institute 

of Chemists at a 

dinner meeting 

January 12, 1956, 

at the Hotel Com- 

modore, New York. 

McClure has been 

concerned during 

the major portion 

of his with 

the development of new chemicals and 
uses for them. 


career 


new 


Illinois Institute of Technology names 
Joseph C. Boyce, associate director of 
Argonne National Laboratory, vice- 
president of academic affairs and dean 
of the graduate school. 


Harold J. Garber joins Westing- 
house Commercial Atomic Power Ac- 
tivities as advisory engineer. He had 
been professor of chemical engineering 
at the U. of Tenn. and previously on 
the staff of the U. of Cincinnati. 


Chemical Engineering Progress 


H. Seymour Colton is new presi- 
dent of Macco Chemical Co., Cleveland. 


He has resigned as 
president of Colton 


Chemical Co. 
which he founded 
i. in 1943, and which 
came a subsidiary 


of the Air Reduc 
tion Co., Inc. He 
plan 
proximately 
thirds of his 
available for the re 
consultant. At 
will enlarge manufacturing 


to devote ap- 
two 

time 
to Macco, to be 
mainder as a chemical 
Macco he 
facilities new 


ind develop a line of 


products 


Roger Gilmont, adjunct professor of 
chemical engineering at Brooklyn Poly 
Institute appointed vice-presi 
a member 


technic 
dent, 
of the executive committee of the Mano 


New York 


technical director and 


stat ( orp., 


Universal Oil Products Co. elevates 
top personnel: David W. Harris, presi 
dent of the company for more than 10 
board 
and chief executive officer, and M. P. 
Venema succeeds him as president of 
the company. 


years becomes chairman of the 


J. William Hinkley elected executive 
vice-president, Research Corp., a non- 
profit foundation to support scientific 
research in educational and _ scientific 
institutions. 


Barrett Div., Allied Chemical & Dye 
Corp., makes three managerial changes : 
Maurice H. Bigelow to newly-created 
position of director of research; David 
E. Cordier to director, Glendale Plaskon 
Lab; and James B. Maguire, director 
of development. 


Seymour Blechman to executive 
vice-president, Brooks Rotameter Co. 
Blechman joins Brooks with over 15 
years’ experience in field of flow meas- 
urement and control. He will take over 
coordination and guidance of product 
improvement and expansion programs. 


Luther R. Hill Arthur G. 
McKee & Co, as process coordinator of 
the Petroleum Di- 

vision, Hill had 

been president of 


joins 


Process Designs, 
Inc. and as a reg 
istered professional 
engineer is the 
holder of a number 
of patents in petro 
leum and chemical 
processing, has 
contributed many 

published articles on these subjects. 
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. ‘ THIS IS REALLY 
the chemical engineer in 


MARKETING FILTRATION 


Norman L. Cooperman named by 
National Lead Co. as head of technical 
service in sale of plasticizers and stabi 


lizers for vinyl resin industry 


named to held 


Among those recently 
sales force of Elastomers Div., DuPont 


as part of expansion ol the group ac 
tivities are: A. J. Hawkins, Jr., John 
R. Galloway, Richard W. Ward and 
D. R. Kuespert. 


Pacific Pumps, Inc., announces open 


ing Ol a oat Fr incisco othece tor cen 


trifugal pump sales. Lee Watts take 


over direction of new headquarters 


John T. Sacha joins Rk. P. Adams Co 


Inc. as sales engineer to headquarter 


at the company’s home office in Buffalo 


Richard S. Brent appointed district 
sales engineer in Chicago office ot ] FEET OF NB 
|. F. Pritchard and Co 


V. R. Farlow and Robert L. Grun | 
to assist in sales and marketing develop A KF 


ment in expanding activities ot Chem | 
24 HOURS A DAY . . . with FEinc STRING FILTERS [i 


ical dept. of Gulf Oil Corp 


L. L. Jaquier, Jr. and Robert S. 


McConnell take over positions in fer The clean, unbroken sheet seen here is composed of refined 
tilizer sales div. offices of Phillips kaolin which is coming off the discharge end of a FEinc String ‘ 
Petroleum Co., located at Bartlesville, Filter at J. M. Huber Corporation, Huber, Ga. The uniformly 
Okla dewatered cake, although of a sticky character, is cleanly 


lifted from the revolving filter drum by closely spaced strings 
which carry the clay blanket to the discharge roll, where it 


Edward Valves, Inc. appoints Earl 


N. Stone sales engineer in Middle West | drops into the trough 
with headquarters in Denver, Colo ‘ ‘ 
The FEinc String Filter is successfully delivering cleaner, 
The Chemstrand Corp. promotes John | dryer cakes with materials ranging all the way from thin, ‘ 
C. Fisher to staff purchasing agent soupy slimes, colloidal gels, greasy waxes, etc., to flocculent, ay 
fibrous or crystalline cakes . . . with less “down time” and lower a” 
Dow Chemical Co. consolidates or maintenance costs. In a surprising number of cases this FEinc +My 
ganic chemicals sales section and -fine is the most economical of all filters for the “easy” jobs as well 
chemicals sales unit under management as the tough ones. ; ; . 
of tad bem: The FEinc String Discharge Filter is only one of many con- 
head of organic chemi al sales Donald . tinuous filters now made by Filtration Engineers. Our engineer- '* 
of ing service is the finest available, backed by 35 years of 
fine chemicals sales unit under new experience, and backed by the ability to deliver filters that iad 
pes Pes are tailor-made to fit the job . . . at no more than standard x} 
costs. Write or telephone us today for more details. : 
Clay R. Brahm joins sales staff of wn P teh 
Pennsylvania Salt Manufacturing Co.'s the actual perlormence of FEinc . . . of 
M Peas w cost... rent this small pilot-plant filter 
Meta rocessing remicals ept with interchangeable string or scraper dis- 


charge. Write lor facts. 


Seymour G. Linsley, formerly sales 


manager of laboratory instruments of Fi - . 
named sales iitration Engineers, Inc 
, inc. 


The Perkin-Elmer Corp., 


manager of Infrared Div. of Barnes . 
Engineering Company, Conn. Linsley | e 
will have responsibility for sales of | n 


process control instrumentation and 
a2 ORATON STREET * NEWARK 4, WN. J. 


other products and auxiliary equipment 
for infrared components and systems 
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Learn 
Why 
It PAYS 


Shriver Filter 


Next time you need a filter in your process, investigate the 
Shriver Filter Press—its range of types and capacities to meet 


practically all conditions o 
ture, required clarity and flow rate o 


and tempera- 
Itrate, degree of cake 


dryness, ability to extract or wash filter cake, ability to use any 
textile, metal or paper filter media. 

Thousands of plants the world over use and reorder Shriver 
Filter Presses because there’s an economical unit for every fil- 
tration need—from laboratory to large-scale operation. 


Catalog No. 55 will be gladly sent on request. 


T. SHRIVER & COMPANY, Inc. 


Filter Presses 


812 Hamilton St., Harrison, N. J. 


. Filter Media 


Diaphragm Pumps 


Soles Representatives in 
Decotur, Go -Houston, Tex.~St. Louis, Mo 
Son 


Every Valve 
Easily Accessible 
with 


Babbitt 
—Adjustable— 
SPROCKET RIM 
with Chain Guide 


NEWLY REDESIGNED for 
greater strength—easier, 
quicker, more solid assembly. 


* Simplifies pipe layouts 
© Fits any size valve wheel 


Prevents accidents 
Your supplier carries complete 


stocks. Call him — or write for 
details and prices. 


STEAM SPECIALTY CO. 


6 BABBITT SQUARE, NEW BEDFORD, MASSACHUSETTS, U.S. A 
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| Chemical & Dye Corp. 


| manufacturing, 
| Dept., Du Pont, Wilmington, Del 


people 


| 


J. H. Hayner joins Anaconda Co. to 
advise and assist company’s interest in 
nuclear energy and to evaluate indus- 
trial utilization. Hayne: will headquar- 
ter in New York. 


Chester M. Brown named president 
of the General Chemical Div., Allied 
Brown has 
served with the company since 1929, 
and became executive vice-president of 
the division for which he is now presi 
dent. 


Necrology 


Sydney Nashner, 43, general man- 
ager, Chemical Metallurgical Division, 
Sherritt-Gordon Mines Ltd., Fort Sas- 
katchewan, Can. 

Nashner, a member of the Institute 


| since 1948, earned his bachelor’s and 
| master’s degree at MIT. 


Benjamin B. Freud, 73, emeritus 


| professor and first chairman of the 


chemistry department, Illinois Institute 
of Technology. 

A native Chicagoan, Freud received 
his bachelor’s and doctor’s degrees from 
the Univ. of Chicago, was a member of 
the faculty at Illinois Tech for 45 years. 


James B. Montgomery, 42, research 


| supervisor, Hercules Powder Co. Ex 
| periment Station, Wilmington, Del 


John M. Herndon, 48, director of 


Organic Chemicals 


Herndon, who joined Du Pont im 


| 1933, earned his master’s and doctorate 


at Penn State. 


John J. Toe, 23, development en 
gineer, Pittsburgh Coke & Chemncal 
Co., Pa 

Fred W. Colucci, 53, asst. chief, 
industrial engineering, Wigton Abbott 
Corp., Newark, N. J. 

Ralph R. Wenner, 50, Monsanto 
Chemical Co., Dayton, O. 

Wenner, a member of the Institute 
since 1947, earned his bachelor’s degree 
at Cooper Union, master’s at North 


| western, and doctorate at California In 
| stitute of Technology. 


Charles F. Duchacek, 38, senior 
chemical engineer, Technical Service 
Dept., Socony Vacuum Laborathries, 
Brooklyn, 


4 
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Stymied by sinks? Then turn to 
Chemical Engineering Catalog and 
get the facts. Here in one volume you 


will find all the sink information sup 


plied by 20 companies sinks of 


natural quarried silicate stone... 


sinks with straight sides or sloping 


sides chemical resistant sinks... 


sinks with germ-proof joints. This is 
another example of the versatility of 


cec 


as a reference source extraordinary. 


Never before has CEC contained such 
a wide variety of process equipment 


facts ...materials of construction 


facts 
mation. No matter what kind of proc- 
ess problem confronts you, it pays 
to turn to CEC for the answer. You'll 
find its pages packed with up-to-date 


engineering services infor- 


data about instruments, motors, grind- 
ers, alloys, condensers, heat exchang- 
ers and a host of other products 


No doubt about it... CEC is bound to 
help you. So use it often. 


News of the Field 


FROM LOCAL SECTIONS 


IMPROVING INDUSTRIAL 
COMMUNICATIONS 


Lively panel session at Western 
New York Section meeting digs 
into the “what,” “why,” and 
“how-to” of improving industrial 
relations, emphasizes chemical 
engineer's role. 


With panelists F. I 
A. R. Mulligan, Bell 
Hasselbeck National and 
Vincent-Daviss, Du Pont, leading the 
way, Tom Hooker, Hooker Electro 
chemical, moderated the und cons 
| of how to communicate in industry, both 


trvant, Hooker 
Aircraft, E. J 


upwards and downwards 


L. to r., Hasselbeck, Mulligan, Hooker, Bryant, 
and Vincent Daviss 


There was a time when the prevailing 


attitude in industry was “Never mind 
about why to do it, just do it!” But 
those days are gone, Bryant emphasized 
and that’s all to the good—men work 
better when they know why they are 
working. In Bryant's view the wholk« 
sclution to the problem of industrial 
| communications can be summed up in 
| one word—More! More information on 
| more things to more people more 
quickly. 


In essence the engineer can be con 


sidered the “middleman” of industrial 
| communications. Too often the men at 
the top fail to see all the good that 
can come trom proper communications, 
and too often the worker feels exactly 
the same, with a certain amount of 
suspicion of management thrown in 


in the unique position 
both 
has 


The engineer i 
of working closely 
the workers, he 


with manage 


ment and reason 
to communicate with both 
job is to 


ind apprecia 


major communications 
a proper attitude toward 
tion of, good communication 

Mulligan introduced the 
methods of communication 
there are two methods of 
ing, each with its two 
and listening, writing and reading. To 
day there seems to be a tendency t 
speaking as a method 


In actuality 


communicat 


sile 


underrate 
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I How to Solve Problems # 
of ACCURATE GAGING 


of levels and pressures 
when liquids are 


COLD and SLOW 
or HOT and FAST 


Lee 


Whether you handle liquids whose 
flow is “slow as cold molasses,” or 
which boil and surge so they're hard 
to gage, Jerguson can solve your 
problems of accurate liquid level 
and pressure gaging. 


Jerguson 
Heated 
or Cooled 
Gages 


Specially designed to 
carry a circulating me- 
dium heated to 
speed up the flow of 
slow, cold liquids . 
cooled to slow down 
boiling or surging 
liquids. Give you accu- 
rate liquid level read- 
ings, without tracing. 


Jerguson 
Heated 
or Cooled 
Valves for 
Pressure 
Gages 


Jacketed design with built-in trac- 
ing. Cold, heavy liquids flow so you 
get accurate pressure readings. Spe- 
cial design reduces threaded connec- 
tions; combines unions, nipples, etc. 
in one compact unit. Ideal for cold 
services, waxes and other heavy ma- 
terials. 


Jerguson Gages and Valves now 
available with Electric Heating. Ask 
for special details. 

Write for Data Units: #237 on Heat- 


Cooled Gages; #252 on Valves for 
Pressure Gages, ete. 


Cares and tor the 


Obie of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
| 100 Fellseway, Somerville 45, Mass. 
Offices in Majer Cities 


) Jerqueon Trew Gage & Volve Co., Londen, Eng. 
Pbirole Service, Paris, Frence 
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Publishing C y | 
430 Park Avenue 


for washing, 
cooling, processing, 
humidifying, dehydrating, 
and hundreds of other applications. 


You'll get the right nozzles 
quicker by calling Binks... 
manufacturers of one of the 
most complete selections ever 
produced. 

There is a size and spray 
pattern for every purpose... 
with nozzles cast or machined 
from standard or special 
corrosion-resistant metals and 


ing Company 
3114-32 Carrell Ave, 
Chicege 12, ii. 


©. K. Binks, send 


NAME__ 


COMPANY 


ZONE STATE_ 


COMPLETE LINE OF 
SPRAY MOZZLES 
AND COOLING TOWERS 


News of the Field 


FROM LOCAL SECTIONS 


communicating in industry, but every- 
one knows that five minutes conversa 
worth twenty 
When you speak 


to a man you can see his reaction, you 


tion with the “boss” is 
memos or directives. 


can get his side of it at once. 

The obverse of speaking is listening 
Good speakers are rare but good listen 
ers are even more rare Listening 1s 
not easy, is not a passive matter. Lis 
tening, really listening, is hard work, 
but it is a vital part of good communi- 
cations 

Perhaps the lesson 
ment must face is that communications 


major nanage- 


are a two-way road. The engineer and 
the executive must be ready to listen as 
write. The 


well as speak, read as well as 


worker has something to say too. Good 


paper, 
about 


hole, 6%"" 3%" 

each hook contains 

140 pages of technical data, pre- 
senting condensed, accurate and essential 


Printed on loose 4-25 
eac 


Architecture 
Home Heating 
Illumination 
Electrician's Data 
Bullider’s Data 
Lamber Data 
Alr Conditioning 
Building Construe- 
thon 
Reinforced 
crete 
Piping Data 
Surveying 
Surveying Tables 
Highway 
neering 
General Math 
Math Tables 
Physics 
Trig-tog Tables 
General Chemistry 


Mechanical Draw- 
ing 
Machine Design 
Machinist's Data 
Mechanics of Ma- 
terials 
Power Transmis- 
sion Machinery 
Thermodynamic 
Tables & Charts 
Physical & Ther 
modynamic Data 
Metals 
Metallurg 


Television & FM 

Electricity, 

Kleetriety, 

AC Motors & Gen- 
erators 


industrial communications cannot come 


from a one-way flow of words and 


ideas. To inform the worker is a step 
forward but it is only half the job. To 
Mulligan this was a particularly impor- 
tant 

Turning to specifics, Hasselbeck 
showed the method of Staff Meetings 
National Aniline 
monthly meetings the company’s depart 


used by In regular 


ment heads discuss, report, and analyze 
the company’s methods, goals, trends, 
etc., with all the salaried personnel, The 
salaried personnel in turn are expected 
to carry on the communication down 
to the wage-workers 

It was left to Vincent-Daviss to bring 
out one of the most common reasons for 
bad communications, a reason everyone 
knows but few talk about 
fear, or self-interest, what- 
ever you wish to call it. Communica 
tions to be valuable must be honest, 
open, and in a sense, selfless. Too often 
men hold-up communications for per- 
interest, by taking credit that 
isn't theirs, by a fear of having too 


personal se 


curity, or 


sonal 


many people know exactly what they are 
doing, by actually using the channels 
for personal advantage such as belittling 
other members of the firm 
In the discussion session from the 
floor the question was raised as to what 
the engineer can do if his “boss” just 
refuses to communicate properly? Con 
sensus of the panel was that either the 


engineer must develop sort of a sixth 


sense to apprehend the bosses wishes, | 
or take the bull by the horns and ask | 
the boss.a direct question to find out 
what he wants to know 
(jood communications require a cer- | 
tain amount of “neck-sticking-out,” and | 
the engineer must learn to take the risk, 
it will pay in the long run. | 
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Transformers, Ke- 
lays & Meters 


Chemical Tables 
Analy) tic ( hemistry 


Write for FREE (over 2000 list- 
ings). See for yourself hew helpful 
LEFAX can be to you. Send 81.25 for 
each book, or $6 for any five books listed 
above, to: 


LEFAX PUBLISHERS 
Dept CR-1. Philadelphia 7, Pa. 


"STEAM JET 
-EJECTORS 
CONDENSERS 


VACUUM 
“EQUIPMENT 


POND STREET 


i WALTHAM, MASS. 


January, 1956 


POCKET SIZE- LOOSE LEAF 
4 worker, student and business man. 
spray 
A nozzles 
= | 
— 
| 
| materials. | 
| Binks rae JET-VAC cone. 
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News of the Feld A R T S A N 


Autoclaves e Jacketed Kettles 
Condensers © Mixers 

Baton Rouge, te. Aiiomation can pro e Heat Exchangers © Pipe 

vide a great service to management by : - 

making it possible to have instantaneous | 

knowledge of what is taking place in | © Evaporators © Tanks 

a process. But will it pay off? The | . 

Pilot Plants * Complete Plants 

answer, according to A. | Sperry, | 

president of Panelit Co., speaking at the | Telephone or write. Engineering Repro 

Oct. 17 meeting of the Baton Rouge sentatives throughout the United Stotes 


Section, lies in the area of increased | ARTISAN METAL PRODUCTS, INC. 


ethciencies and product yields, as far 
as the chemical and petroleum industries | lelephone: 73 Pond Street 
| Walthom 5.6800 Waltham 54, Moss. 


go, and not in labor reduction 
K. A. Rees Vacuum rectitying column—with outomotic air-operoted 
control—designed to operate either batch or continuous 


Providence, 1. its efforts to bring 
more industry to the Union's smallest 
state, the Rhode Island Development 


Council has established several new in 


dustrial parks, the largest of which is a 
2,000-acre area along the main line of 
the New Haven R.R. in South County, 


which offers particularly good possibili 


ties for the establishment of chemical 


industries 


Speaking to the November 17 meeting 
of the Rhode Island Section, 1 A. 
Monahan, executive director of mal 
Council, presented an extremely in 
formative talk to the Rhode Island 
engineers on this subject of vital in a = 
terest to all 

\. R 


Denver, Cole. We are approaching the | 
economic limit of increasing the com In the Tanning Industry 
pression ratio in the Otto cycle engine, 

_ YOU CAN’T BEAT A BONATE DRUM 


new drilling techniques are getting us 
down farther and farther after oil, and | 


for 
Resisting 


Sedium Chloride 
Ammonium Sulphate 
Sulphuric Acid 


Bichromate of Sede Glass Reinforced 
Bicarbonate of Soda 
Sodium Formate POLYESTER, 
Formic Aci EPOXY, PHENOL 
Aniline Dyes 
LAMINATES 

Syntans 
Vegetable Extracts 


Titanium Potassium 
Oxolote Carl Beetle 


new fuels, new engines, are challenging 
petroleum researchers. These were three 


of the major points of H. Gerchinowitz, 


president of Shell Development Co., in 
his talk to the November meeting of the 
Rocky Mountain Section 

Increasing compression ratio further 


in the Otto cycle engine means octane 


numbers over 100, and this means much 


higher costs which will probably prove 


uneconomic 


Even with such innovations as the 


turbine drill motor operating at the bot 


tom of the shaft, a commercial develop Row Oils 
j Sulphated Oils PLASTICS CORP. 
ment, incidentally, of the Russians, 
, ; Brine Subsidiary of Crompton 
which will enable us to go much deeper Sodium Thiosulphate and Knowles Loom Works 


than before, we are more likely to turn | 


ervir he industry « leaders 
processing, plating, storage & truck 


to turbine engines where fuel require 


ments are much less stringent piscine stalaless stesl leading 

Asked to rank the secondary fuel taelf unlimited shapes and . ; tanks, ducts, pipe, stacks, parts, otc 
sources in order of economic importance BONATI tans 
Gerchinowitz said: tar sand eavy oil 146 Globe Street 
deposits, shale, coal hydrogenation. This | quis tating and Pickling J Fall River, Mass. 
is primarily for mobile power fuel tor Drut wn al conta Tel: 7-9464 
stationary arge-scale power sources bs. of limed stock and 400 ga f 


atomic reactors are O! great importance 


R. M 


SERRY 
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CLASSIFIED SECTION 


Address Replies to Box Number Care of CHEMICAL ENGINEERING PROGRESS 


Chemical Engineers 
for 
Product and Process 
Development 


Permanent staff positions 
are available for development 
of new catalysts, chemicals 
and catalytic processes for the 
petroleum and chemical indus- 
tries. Work includes economic 
studies, pilot plant operation 
and commercial unit follow-up. 

Experience is desirable, but 
initiative and ability are of 
most importance. 


SITUATIONS OPEN 


CHEMICAL ENGINEERS 
Our services are expanding in the fields of industrial chemistry and petro chemicals, 
proc ess development and design, and fundamental chemica engineering studies 
Jpportunities to on ipate in challenging and constructive programs await chemical 
engineers, preferably with five years or more experience. We would like contact with 
qualified persons who would be interested in high level professional association in a 
growing region and under pleasant living conditions All induiries handled on «@ 
personal basis and treated confidentially 
Send résumé to: Chemistry & Chemical Engineering Department 

SOUTHWEST RESEARCH INSTITUTE 


San Antonio 6, Texas 


INSTITUTE 


Research work in the field of pulp, 
paper, and paper containers. Oppor- 
tunity to do work on interesting in 
stimulating 


dustry problems in a 


Interested in ¢ 


academic 
‘ 
‘ 


atmosphere 
adding several young men with back- 
ground either in chemistry, physics, 


chemical of mechanical engineering 


The Institute of Paper Chemistry 


Appleton, Wisconsin 


Development and 
A pplication 


Engineers 


Major multi-plant chemieal com- 
pany needs several young chem 
ical engineers, age to 35, who are 
interested in working in broadly 
diversified areas of engineering 
development and application. 
Principal duties include aiding 
plant operating, technical, and 
research personnel in problems 
requiring technical foresight and 
know-how for solution. Salaries 
attractive. Rate of advancement 
dependent only on engineer's own 
performance, demonstrated abi! 


ity, and productive ambition. 


L 


Please submit detailed 
résumé, IN COMPLETE 
CONFIDENCE to: 


Box 1-1 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
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Chemical Engineering Progress 


CHEMICAL ENGINEERS 


Several positions open at various 
levels of responsibility for men with 
BS or MS degree and 0 to 10 years’ 
experience, preferably in organic chem- 
ical field. Openings are in process 
development, process design, and eco- 
nomic evaluation. Salary commensurate 
with experience and position in the 
organization 


If you qualify, and are looking for 
a future with a medium-sized progres- 
sive company, write giving résumé of 
experience, personal data, references, 
and salary requirements 


Pittsburgh Coke & Chemical Company 
Neville Island 
Pittsburgh 25, Pennsylvania 


Attention: Mr. T. J. Junker 


CHEMICAL ENGINEERS and CHEMISTS 
Our New 
MOLECULAR SIEVE ADSORBENTS 
Offer 
EXCELLENT OPPORTUNITIES 
in 
PRODUCT and APPLICATION 
DEVELOPMENT 
Unusual career openings in the fields 
of adsorption, ion exchange and catal- 
ysis Test marketing and customer 
liaison involved. Men with potential 
in technical sales may qualify later for 
responsible field positions. Industrial 
experience desirable but not mandatory. 
@ Bachelors or Masters Graduates 
@ Send résumé of educational back- 
ground (include approximate aca- 
demic standing, and work ex- 
perience to 
LINDE AIR PRODUCTS COMPANY 
a Division of 
Union Carbide and Carbon Corporation 
P. O. Box 44 
Tonawanda, New York 
Attention: Mr. Paul |. Emch 
Refer to Ad: CEP MS 


Send details of experience, 
education, and salary require- 
ments. Prompt consideration 
and complete privacy is as- 
sured. Address applications to: 


HOUDRY 


Process Corporation 
BOX 427 
MARCUS HOOK, PA. 


CHEMICAL ENGINEERS 


For pilot plant and process development 
work. All degree levels, recent gradu- 


ates or up to five years’ experience. 


Expanded program of process develop- 
ment, process improvement and pilot 
plant production in connection with 
commercialization of new Phillips de- 
veloped petrochemicals has created sev- 
eral openings for young engineers. De- 
velopment engineers are also needed 
for other chemical and petroleum proj- 


ects. 


ENGINEERS, 
MATHEMATICIANS AND 
NUMERICAL ANALYSIS 


For programming magnetic drum com- 
puter for the solution of chemical and 
petroleum process design, operations re- 
search, atomic energy, and rocket fuels 
problems. Magnetic drum computer and 
data communication facilities now being 
integrated into a large central computing 
facility. A staff with varied background 
is to be further developed. 


Located in modern, medium-sized South- 
western community. Excellent company 
recreation facilities, retirement, insurance 


and thrift programs. 
Please submit brief résumé to: 


Employee Relations Manager 
Research and Development Department 


Phillips Petroleum Company 
Bartlesville, Oklahoma 


January, 1956 


CHEMICAL ENGINEER challeng 
ing position in Newark, New Jersey 
plant of national organization. Initial 


project is improvement {[ existing 
organic chemical manufacturing proc 
esecs Need three to eight years 
similar experience and record of out 
standing ability Starting salary 


$6.8000 range Box 2.1 


LOW TEMPERATURE 
ENGINEERING 
Opportunities for 
CHEMICAL ENGINEERS 


Interesting projects involving thermo- 
dynamics, fluid flow heat transter 
distillation, process engineering, pilot 
plant design and operation 

Research, as well as practical design 
and development engineering Projects 
associated with production and dis 
tribution of oxygen, nitrogen and argon, 
as low temperature liquids or as gases 

Men under 30 preferred with Bach 
elors, Masters, or Ph.D. Degrees 

Write, sending résumé and approxi 
mate salary requirements tc 


LINDE AIR PRODUCTS 
COMPANY 


a Division of 


Union Carbide and Carbon Corporation 
P. O. Box 44 
Tonawanda, New York 
Attention: Mr. Paul |. Emch 
Refer to Ad: CEP LTE 


CHEMICAL ENGINEERS 


Large chemical plant in West Virginia 
has openings for 

PROCESS ENGINEERS with up to six 
years experience in development, re 
search or operating work to carry out 
studies to improve existing operations 
design and assist in the start-up of 
new operations 


OPERATING FOREMAN for respon 
sible rotating shift supervision in pro 
duction areas Chemical engineers or 
chemists with one to four years’ ex- 
perience preferred 

POWER PLANT ENGINEER with up 
to tour years experience in steam 
generation and some knowledge of 
power generation and conversion 
MAINTENANCE ENGINEER with two 
to five years’ experience in chemical 
plant maintenance work to act as 
Staff engineer in the Maintenance 
Department on preventative mainten 
ance procedures mechanical design 
and technical assistance in mainte 
nance procedures 

PROJECT ENGINEERS with four te 
seven experience in technical 
supervision of matructior projects 
Must have experience in mechanical 
and process design necessary for the 
preparation of engineering drawings 
and in the direction of field installa 
tions 

All applicants replying should have 
potential for promotion Please send 
résumé and salary requirements to 


WESTVACO CHLOR-ALKAL! DIVISION 
FOOD MACHINERY & CHEMICAL 
CORPORATION 


Drawer 8127 


South Charleston 


West Virginia 


Attention: Department 6 


CHEMICAL ENGINEERS 


for process engineering or technical sales 


Where 1/3 of the Chemical Engineers 
are in Management Positions . . 


& chemical engineer, you're well aware of the 


hundreds of their possible applications in use, 
rangit 


hen 6©engineers are now ifn management 
while an equal number have advanced as 
jal scientiate whose advanced thinking 
the echt sl progress of the department And 
there * @ growing demand t« create new 
with improved properties and develop better 
ing techniques, the opportunities for chemical 
neers entinue to increase 
» the o t conservative estimates indicate that 
ilicone ndustry will triple in size again during 
next ten yea and of this vigorous 
ng department w parallel that growth 
the growth pert ties go the many 
ts and advantages of General Electri iteelf 
mplete progra f employee benefita 
firr f adva ement from- within 


Mr. John Macleod, Jr, Silicone Products Dept 


GENERAL ELECTRIC 


Interested in 
Chemical 
Petroleum 
Process 
Development 
... Process 
Engineering ... 
Design 
Engineering ... 
Chemical 
Engineering 
Development 


There is Opportunity For You 


ng properties and potential of silicones, and 


g all the way from jet engines to hand creams 


what you may not know is how important « role 
sl! Engineers play at General Electric in the 
yne Products much so that 


Please drop us a line or call collect 


Waterford, New York 


YOUNG CHEMICAL & 
MECHANICAL ENGINEERS 
BS, MS, or PhD LEVEL 


Have you found the opportunity you hoped for in your job! 


Perhaps after one or two years you've discovered you could 


r tra zg and «a ty t better advantage 
bet! work satisfaction and advancement 
The M kK ellog ‘ known organization in the 
etroleum and chen 1 plant fleid give every 
assistance for grad e study in the evenings, and « full 
time scholarship progran Engineers eager to get shead 
“ ‘ the hallenge f the aried assignments and the 
ready recognition given f individual achievement 
If you are king for a bette sition, write us details of 
r background and exper ’ “ te you more 
al t the availal Viea sddreas KI tacom 


1956 
GRADUATES 


Aak to ace our representative when he viaila your 


campus, or send ua details of your education 


Chemical Engineering Progress 


The M. W. KELLOGG Co. 


NEW YORK 7, N.Y 


225 BROADWAY 
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ENGINEER 
Metallurgical Research 


For Materials Keaearch and 
Kadiation Studies Group 
of the Airecrajt Nuclear 
Propulsion Department 

A senior research position is now 
open in an advanced project 

the application of nuclear energy to 
the fleid of flight. The engineer who 
qualifies will be responsible for re 
search designed to provide improved 
metals and alloys for use in an air 
craft nuclear power plant. 


The job requires # degree in physical 
metallurgy or metallurgical engineer 
ing and 8 to 10 years experience in 
working with high temperature or 
corrosion resistant metale and alloys 
(If directly related, time spent on 
obtaining an advanced degree may be 
considered part of thia experience.) 


Publication of Research Re 
in the Appropriate 
Classified or Open Litera 
ture Eneouraged 
Positions Open in Cincinnati, Ohio 
and idaho Falls, idaho 


Send complete résumé to: 


MK. W. 4. KELLY, G. EB. CO. 
O. Hex 13%, Cincinnati 15, Obie 


wk. A. MUENTHER, G. 
©. Hex 535, Idaho Falls, Idahe 


GENERAL ELECTRIC 


UNUSUAL CAREER IN 
SALES APPLICATION RESEARCH 


Large progressive eastern chemical company has 
openings for two graduates under 35 with technical 
degrees for applications research on transparent 
flexible films. Will also consider younger men who 
are interested in growing in this most interesting field. 


Experience in laminating is desirable but not essen- 


tial. 


Duties will include study of applications of all types 
flexible films in customers’ and potential customers’ 
products and processes. Both laboratory investiga- 
tions and cooperative technical work with customers 
are involved. Replies held confidential. Please send 
complete résumé including salary expected and 
details of education and experience. Our employees 


know of this ad. 


Box 3-1 


Union Carbide’s 
New Division 
Offers New 
Opportunities 


CHEMICAL 
ENGINEERS 
AND 
PHYSICISTS 


Experienced in 
Nuclear Engineering 


For development and design of 
chemical processes to handle nuclear 
fuel materiale for all types of 
Heterogeneous reactors 
Homogeneous reactors 
For design of radiochemicals » para 
tions and applications research 
facilities 
LOCATION—NEW YORK CITY 
Send your résumé to 


PERSONNEL DEPARTMENT 
UNION CARBIDE 
NUCLEAR COMPANY 


A Division of Union Carbide 


and Carbon Corporation 


40 East 42nd Street 
New York 17, New York 


CHEMICAL PLANT 
AND EQUIPMENT ENGINEER 


National paint manufacturer offers ex- 
cellent opportunity for graduate chemi 
cal engineer with mechanical back 
ground. Paint industry background pre- 
ferred but will consider allied industrial 
chemical experience. Position is largely 
of advisory capacity. Mechanical re 
quirements involve application equip- 
ment engineering and layout of build 
ings, equipment, pipelines, electrical 
services, heating, and ventilating. Salary 
open. Reply with educational and em- 
ployment qualifications 


THE GLIDDEN COMPANY 
R. G. McKay, Personnel Department 
11001 Madison Avenue 
Cleveland 2, Ohio 


WANT TO LIVE IN SUNNY TUCSON? 
CHEMICAL ENGINEERS, production ex 
perience in pulp or paper manufacture 
for technical studies and sales engineering 
with large established manufacturer of 
water and waste treating equipment. Work 
in famous health anc recreation area; 
ideal dry Southwestern climate. Write 
box 6-1 


Chemical Engineering Progress 


DEVELOPMENT 
ENGINEERS 


Expanding process development 
group of research department needs 
several young chemical engineers, 
© to 4 years’ experience. Chiefly 
for pilot plant work involving some 
shift operation. Location West- 
chester county. Residential suburb 
near New York City. These posi- 
tions present excellent opportuni- 
ties for advancement with one of 
the chemical industry's leading 
growth companies. Very interesting 
assignments, responsible work with 
limited supervision. Reply stating 
salary requirements, include recent 
photo if available. 


Box 4-1 


A 


CHEMICAL ENGINEERS 
AND CHEMISTS 


Plant development and research on 
cellophane. Excellent opportunities for 
advancement. Salary open, depending 
on experience. Submit résumé and 


photograph. Box 5-1 


DIRECTIONS FOR USE OF 
CLASSIFIED SECTION 


Advertisements in the Classified Section of 
Chemical Engineering Progress are payable in 
advance at 20¢ a word, with a minimum of 
four lines accepted Box number counts as 
two words Advertisements average about 
six words a line. Members of the American 
Institute of Chemical Engineers in good stand 
ing are allowed one six-line Situation Wanted 
insertion (about 46 words tree of charge 4 
year Members may enter more than one 
insertion at half rates. Prospective employers 
and employees in using the Classified Section 
of Chemical Engineering Progress agree that 
all communications will be ack wledged; 
the service is made available on that ondi 
tion. Boxed advertisements are available at 
$17 a column inch Size of type may re 
specified by advertiser. Answers to advertise 
ments should be addressed to the box num 
ber. Classified Section, Chemical Engineering 
Progress, 25 West 45th Street, New York 36 
N. Y COlumbus 45-7330 
vertisemer thie section should 

the editorial offices the 5th of the 
preceding publication 


January, 1956 
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DU PONT ) 


CAREERS 
with Responsibility — 


NOW OFFE RS Challenge — 


Re cognition 


PETROCHEMICAL PROCESS & FLUID FLOW 
EQUIPMENT 


DISTILLATION 


GRINDING 


INTERVIEWS IN LOS ANGELES INTERVIEWS IN SAN FRANCISCO 
Feb. 26-27- 28-29 (Sun- Mon- Tues-Wed) March 4-5-6-7 (Sun-Mon-Tues-Wed) 


Mr. J. C. ‘Costello, mm ‘MAdison 9-3868 Mr. J. C. Costello, Jr. YUkon 6-2180 


Ore mplete véeumé, including detaile 
Mr. 31. C. Jr 
Personne Kela Section 


Eng nee y Department 


Better Things for Better Living 


E. |. du Pont de Nemours & Co., Inc. © Wilmington 98, Delaware -- through Chemistry 


Vol. 52, No. 1 Chemical Engineering Progress 


i The Engineering Service Division of du Pont’s Engineering Department provides other unite : 
of the company with consulting service and technical assistance sing ind 
yield, in reducing investment and operating costs, and in luet ; ind int 
effic Long range career positions ars wa int “on toe qualified 
graduate engineers expernenced in these ml teehn il arenes 
Su ‘ ‘ analyze existing and ! 
per ed ‘ | af 
ower ¢ with and 
respert Typica snd 
ope sted { 
cat req sd fa arity | rea 
temperature ref and | 
tre ‘ ation of | 
Biter eq mer 
HEAT TRANSFER 
Dut hooting on equipment, | This e ter roblems of 
such a ‘ ‘ ‘ fi i 
reacts where | transfer | 4 
Is ‘ equil esaary 
to determine apt m rna and | 
theore na fy heat nite fda 
proble i ‘ inert of ‘ 
gas generators, Girect production | fn trou! erating 
furr ‘ and rete | aif 
“4 | a 
DRYING & DRYING EQUIPMENT | 
M desirable qualif thetar | 
a tin erie field of a ‘ 
unde f ich as j 
pumy ‘ en 
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PROCESS ENGINEERS 


Several openings available in Philadel- 
phia with the Research and Development 
Department of a major oil company 


‘ 
‘ 
‘ 
‘ 
>A 


COMBUSTION RESEARCH 


We have challenging opportunities in 
process development, design, and eco- 
nomic evaluation for graduates in Chem- 
ical Engineering with up to three years’ 
experience in similar work in the petro- 
leum or chemical process industries 
Broad development programs are in 
progress in petrochemicals as well as 
a complete line of petroleum processes 
and products 


Engineers needed with up to ten years’ experience for research in high 
speed combustion, fluid dynamics pertaining to jet propulsion, and in 
combustion in high compression ratio reciprocating engines. Work 
broadly covers the field from fundamental research to engine design. 


Opportunity for a career with a leading petroleum research company. to 


PLANT PERSONNEL DIVISION 
THE ATLANTIC REFINING COMPANY 
P.O. Box 8138 Philadelphia, Pa 


Give full and specific details of education, desired salary, availability 
date, and references. All inquiries will be considered promptly and 
held confidential. 


(Formerly Standard Oil Development Co.) j ENGINEER F 
j 
ch ical e h broad 
PERSONNEL DIVISION Knowledge of “chemical” industry 
« e electio d eval th 
Oo. Box 5) 7 of proposed ventures into new 
ct o eo « a 20 
Linden, N. J. sible 4 
economic aspects in cooperation with 
} market research group. Experienced 4 
in preliminary plant design and estima 
on tion of capital and operating costs to 4 
conditions 4 
«FOOD MACHINERY AND CHEMICAL 
corp. 
CHEMICAL OR MECHANICAL ENGINEERS | 161 East 42nd Street, New York 17, N.Y ‘ 
FOR APPLIED RESEARCH IN HEAT TRANSFER 


The JET PROPULSION LABORATORY of the CALIFORNIA 
INSTITUTE OF TECHNOLOGY is expanding its program of 


= 
: p | applied research in the field of heat transfer as related to 


jet propulsion devices. The new programs ore both analytical 


CHEMICAL ENGINEERS 


A leading paper manufacturer 
and converter, makers of the 
finest in packaging and packag- 
ing materials for the food in- 
dustry has opportunities for both 
experienced and inexperienced 
chemical engineers. A _ long 
range expansion program has 
created vacancies in process 
engineering, materials develop- 
ment research, and manufactur- 
ing. Here is an opportunity to 
get established with a “going 
somewhere” company located 
in the heart of Wisconsin's Fox 
River Valley. 


‘ Replies will be held confiden- 
: tial. Mail complete résumé to: 


and experimental in nature. 


Recent graduates and men with up to ten years’ experience holding BS, 


MS or PhD degrees are being interviewed. 


Academic training in the fields of fluid mechanics, thermodynamics, and 


heat transfer as well as a desire to do creative engineering required. Prefer 


engineers having demonstrated ability in conducting their own research pro- 


groms as well as recent graduates with aptitude for applied research. 


Publication of research results in appropriate classified or 


open literature is encouraged 


Airmail your summary of qualifications to: 


CALTECH JET PROPULSION LABORATORY 


Placement Department 


MARATHON CORPORATION 
Menasha, Wisconsin 


4800 Oak Grove Drive, Pasadena, California 
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News of the Field 


FROM LOCAL SECTIONS 


SALES ENGINEER 


Low Temperature Processing 


Boston, Moss. Over 1000 people all work 
ing solely on research, development and 
engineering for the comfort and well 


being of the foot soldier, is a descrip This integrated engineering and manufacturing firm has in- 
creased its annual sales volume 600 per cent in five years 
to eighteen million dollars. The chemical, petroleum and 
metallurgical industries now depend on low temperature 
processing as an integrated part of their expansion plans 
requiring oxygen, nitrogen, argon, hydrogen, carbon mon- 
oxide, methane, and other high purity low molecular weight 
gases and hydrocarbons. 


tion of the new Army Quartermaster 
Research and Development Center at 
Natick, Mass., visited in November by 
the members of the Boston Section. Im 


he 


pressed Boston engineers named t 
Center “one of the most magnificent 
scientific establishments in the country.” 

COLLINS 


The company is seeking an ambitious, self-energizing, young 
chemical or mechanical engineer who is capable of partici- 
pating in large scale contract negotiations with engineering 
and management personnel for the sale or lease of complete 
processing systems. This is an excellent opportunity to 
progress into management responsibility with the country’s 
leading company in this new and rapidly growing field. Sal- 
ary and profit sharing. Send application to B. H. Van Dyke. 


Pittsburgh, Pe. he operation of any 
nuclear reactor produces much radia 
tion which may be used if the problems 


and economics associated with radiation 


proce ing Can be solved 


Speaking at the December 7 meeting 
ol the Pittsburgh Section, J. J. Martin, 
Univ. of Michigan, told of Michigan's 


efforts to find economic uses for radia 


tion, particularly that available from fis 


$10n products At present, triggering 


AIR PRODUCTS, INC. 


or catalyzing chemical reactions shows 


the greatest promise, chain reactions 


P. O. Box 538 Allentown, Pa. 


with a negative free energy charge pet 
ting most attention 


J. R. West | 


Lovisville, Ky. 
gas into an area opens a multitude of 


Introduction of natural 


opportunities for the chemical manu 


MANAGEMENT ENGINEER Project organ 


facturer jut the economic aspects of SITUATIONS WANTED ANAGI ENGINEER — — 


producing the various end products of 
: liminary and budget estimating planning 
natural gas-based operations will vary i } li ni 
i Vi scheduling anagement thinking 
consideralhl, according to the proximity A.1.Cn.E. Members oot ‘ ne ious, technically mpetent 


of potential markets, availability of al Recognized fourteen year record of accom 
plishments in plant and process engineering CHEMICAL. ENGINEER PAD ri age 29 


ternate starting materials, cost of re 


trouble shooting, assistant to vice president 
quired intermediates, utilities, and the charge of production, chief engineer for ree yeare industrial research and procese 
natural gas tself multi plant organization, plant manager of evelos - ont —— eare teaching expert 

al « Ka itse fermentation elcoh< plant Seeking respon ence coke al oF por 
romistr future in indwetr ca 
With this presentation, N, ( | sible position in pre juction, engineering Prefer 
or management tox 7.1 
Updegraff, Gas Process Division of Married 
Girdler, discussed basic chemicals from | TECHNICAL SUPERVISORMS. Age 42 
Nineteen years experience in petroleum ECONOMIC EVALUATION st catimation 
natural gas at the October meeting of and petrochemicals. Research, pilot plant procese engineering in the petrochemical 
the Louisville Section end process engineering in industrial plant fertilizer, and organic field for 2 eare 
P Any location considered, but prefer South three eare ther engineering experience 
( ontinuing on a presentation ol the west. Box 6.1 Chemical engineer, age 31, famil veteran 
“ with hon aduate 
s reforming” process, which is the reac 
f hwd | | , | SENIOR CHEMICAL ENGINEER f 5 in 
tion of hydrocarbons with steam and/or | 
ChE. Age 33, eight years’ experience in CHEMICAL ENGINEER-—-Age 35. mar 
oxygen to produc ¢ a mixture of hydro- proc oes design, and mmercial plant opera ried. Laperienced in pilot plant supervision 
tion ‘rocess design in chemical, petroleum oce i 
pr engineering. and pr eee 
gen and carbon oxides, Updegraff metallurgical, and AEC. fields. Plant 
pointed out that the process was only operation in petroleum refining Desire biotics, steroids, and organic acide. Ability 
' supervisory position with «a petroleum or at organization and st analwele Desiree 
one in which natural gas can be utilized chemical company. Box 9-1 executive position with small company 
Bos 15.1 


in this case it produces either hydrogen, ; 
CHEMICAL French ENGINEER-—Ave 29. veteran 


carbon monoxide, a ratio of both, or, | ~ Doctorate (University of Paris) expected 
Five years’ experience foreign trade ne 
if nitrogen is added, ammonia. carbon Gate Fenrusry ge 27. vores ear test engineer. Fluent French, German 
dioxide and, by reacting CO. with am diversified experience mainly in research — hE 
ment considered Bow 16.1 
Other processes are: The production 
of hydrogen cyanide by reaction of am. | CHEMICAL ENGINEER — PHYSICIST — Bs 
f f an | "ChE. 1942; MS. Physics, 1949: course Nonmember 
monia, natural gas and air over a plati work for doctorate in physics Fourteen ENGINEER Age 34. experienced plant ele 
years progressive experience ae and tr ineering large chem and fue 
num catalyst, and the two processes organic enalysie, pilot plant, engineering tel ae menecation 
for the production of acetylene, the design, teaching, electronics, physical re gnert 
- search, and at present supervise of aere ‘ nate alert ‘ 
Sachsse, and the Wulff sol and eloctvent Same euperiones 
( ~ ' reeponsible position R & D with future general plant engineering and plant ties 
| MITH he Age 34 family Rew eastern United States Bow 1) 1 
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Chosen for 
3200 gallon 


CHEMICAL 
STORAGE TANKS 


Here are four 4200 gallon chemical stor- 
age tanks ready for shipment to Kuehne 
Chemical Company, manufacturing chem- 
ists in Elizabeth, N. J. These are the larg- 
est PLA-TANK tanks ever manufactured 
— 8 4” diameter, 8’ 4” deep with slanting 
bottoms for drainage. 


Pla-Tank offers many advantages 


The tanks are used for storing a 20% 
sodium hypochlorite bleach solution. 
PLA-TANK was chosen in preference 
to rubber-lined steel tanks for several 
reasons. 


@ PLA-TANK is manufactured from long- 
life, resin-bonded glass fiber laminate, 
offers a solid uniform material. No 
blister or peel. Equal protection on the 
outside against spillage. 


VLA-TANK is light weight, easy to in- 
stail; needs less rigging and support; 
saves on handling, freight and ship- 
ping charges. These tanks weigh ap- 
proximately 800 Ibs. each, about 4 
the weight of rubber-lined steel. 


PLA-TANK is resistant to a wide variety 
of acids, fumes and temperatures. 


PLA-TANK prices compare favorably to 
rubber-lined steel. 


PLA-TANK could be the answer to your 
tank installation problem. Let us help 
you the modern way — with PLA-TANK. 
Also available: stacks, hoods, ducts. 


Send for free data sheets 


/PLA-TANK, INC, 


CORPORATION 
Dept. 73, West Warren, Mass, 
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News of the Field 


FROM LOCAL SECTIONS 


Akron, O. First 1 billion pound per year 
plastic will be polyethylene, predicted 
R. B. Seymour, Loven Chemical Corp. 
of California, at the November 
ing of the Akron Section 
Emphasizing the application of plas 
tics to corrosion problems, Seymour cau- 
the use of plastics 
no distinct advantage 


meet- 


against 
there is 
gained in operation. 


tioned 
Ww here 
to be 
RoGers 


Tulse, Okle. The basic relationships of 
thermodynamics are invaluable aids in 
evaluating the efficiency of a chemical 
process. This was the essence of the 
latter part of C. M. Sliepcevich’s, new 
chairman of the School of Chemical En 
gineering at the Univ. of Oklahoma, talk 
to the October meeting of the Tulsa 
Section. Sliepcevich began his talk with 
a review of the developments at the 
School of Engineering 


—J. H. Ketry 


East Tennessee. Clarification of liquids 


by filtration 
it has never reached the stage of 


is a controversial subject 
Since 
a mathematical science, it is still neces 
sary to perform actual pilot plant filtra- 
tions to determine filtration characteris 
tics in 

R. W 
this fact 
the East 
to define clarification of liquids by filtra 
tion as an operation where the ‘liquid 


any specific case 
Hess, 
to the 
Tennessee 


Duriron Co., explained 
November meeting ot 


Section, went on 


is the desired end product, and the solids 
are less than 3% by weight 

In this type of work filter aids are 
particularly 


filters 


necessary, 
leaf 


nearly always 


when using pressure 


UNDERWOOD 
Rochester, N. Y. The mingling of scien- 
tists is bound to promote international 
Whit- 

A.l 


Rochester 


understanding, pointed out W. G 
man, M.1.1 
Ch.E., in a 
Section m 


president-elect of 
talk 
November. 


before the 


From his Secretary 


General of the International Conterence 


experience as 


on Atomic Energy at Geneva recently, 
Whitman has learned the value of work 
ing with other nations, emphasized the 
strong participation and cooperation ot 
the Russians at Geneva. 


\ major point brought out by the 
Geneva meeting was that the productior 
now mostly a prob 
world’s sup 


found 


of nuclear energy 1 
lem of economics since the 
ply of fissionable ore has been 
to be adequate 
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DE-IONIZER 
ON WHEELS 


With this new unit, you can do your de- 
ionizing wherever you want to, because 
the “wagon” is completely self-contained 
and fully portable. We have made a number 
of similar arrangements for various specific 
purposes (such as the recovery of chromic 
acid from each of 2 string of plating tanks) 
but this is a general-purpose unit, primarily 
for the demineralization of water, but 
adaptable to other uses as well. It is 
available in either Two-Bed or Mixed 
Bed models. 


PROVIDES DE-IONIZED WATER 
WHERE AND WHEN YOU WANT IT 


Operation is simple. You pull the unit 
right up to the most convenient location, 
hook up inlet and outlet hoses or pipes, 
run the process as long as needed, dis- 
connect the unit, and haul it away to the 
next job. Regeneration is accomplished 
at some central point where a drain is 
handy and regenerant can be stored. I/ 
something like this has a place in your plant, 
please write for further details. 


ILLINOIS WATER TREATMENT CO. 


change 


ROCKFORD, 


NEW YORK OFFICE: 141 E. 447TH ST., NEW YORK 17, ¥. 
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ew Engineering Center: Ii. F. Dodge, Chairman of the Special 

‘Task Committee for the Engineering Center, reported recently to 
each society that the firm of McKinsey & Company, management con- 
sultants, has been retained to help the Task Committee select a site 
for the engineering center .. . The magnitude of the task is such that 
the group has asked for an extension of time from that originally 
specified, February |, 1956, to May 1, 1956... 


Nuclear Engineering Division of the A.L.Ch.E. has had an eventful 
year under the chairmanship of R. P. Genereaux . . . Recent elections 
provide that for 1956 the new chairman will be Miles C. Leverett, 
vice-chairman will be Herbert S. Isbin, J]. J. Martin continues as 
secretary-treasurer, & James A. Lane has been elected the new member 


of the Executive Committee. 


Chicago Section recently established an award to honor Harry 
McCormick, a past chairman & charter member of the Chicago section, 
a well-known teacher of chemical engineering, & a long-time member 
of the A.LCh.F. . . . The award is to be given to the top student in 
chemical engineering at Illinois Institute of Technology & at North 
western Technological Institute . . . Award is based on scholarship, 


activities, & potentialities. 


Canadian Meeting is planned for April 20-25, 1958, in Montreal, 
Canada, with the Chemical Institute of Canada... A meeting is also 
tentatively scheduled to be held in Mexico some time in 1960 if 


conditions permit. 


Two New Local Sections were authorized, the Alton-Wood River 
Section & the Coastal Bend Section, which has headquarters in 
Corpus Christi, Texas. 


Fiftieth Anniversary Committee was organized by Council to be 
composed of former presidents of A.L.Ch.E. with C. G. Kirkbride as 
chairman ... The History of the Institute Committee becomes a sub 
committee of the Anniversary Committee .. . The new Anniversary 
group will plan the organization of the Fiftieth Anniversary Meeting, 
which will be held in Philadelphia, June 22-28, 1958. 


Much Was Accomplished ai the Annual Meeting in November... A 
long line of impressive reports from chairmen of committees was heard, 
and the progress of the Institute through these functioning bodies 
was heartening to learn .. . Through the year we will try to brief you 
on some of the activities that have been reported in the hopes that 
you, as members, on reading of some undertaking in which you are 
particularly interested will be encouraged to volunteer your assistance 
to the chairman. 


F.J.V.A. 
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FEATURES 


Leakproof 
No stuffing box 
No running seal 
No contamination 
No lubrication 


Accuracy within 
plus or minus 1% 


Easily dismantled 


LITERATURE 


For complete details write 
today for Bulletin 955! 
Milton Roy Company, 
Manufacturing Engineer 

1300 Kast Mermaid Lane, 


Philadelphia 18, Pa 


TELL US 
YOUR PROBLEM 


Milton Roy engineers will 
gladly analyze your opera 
tion and advise you of the 
ways “downhill metering” 
might be applied in solving 
your particular pumping 
problem. Write us today 


In operation, the four-way 
valve admits fluid to one side 
of the pump chamber, forcing 
a stack diaphragm to displace 
luid from the 
chamber Thi 


erses on the neat ovele The 


Op pros ile pump 


procedure re 


pacitngg valve can operated 
manually, mechanically, ele 


or preumatically 


Downhill metering (controlled 
volume pumping from higher to 
lower pressures) is now practical 
The — \P pump uses a new concept 
in controlled volume pumping to 
meter clear fluids (liquids or gases 
wherever suction pressure is at least 


ves 


5 psi greater thandischarge pressure. 


External power sources are often 
unnecessary since the —\P pump 
can use the potential energy of the 


ngineering representatwes 


in the United States, Canada, 

Vexiwo, Rurope, Asta, South 
/ 

Amerwa ind Africa 


stored either under preasure 
The 


basic leakproof diaphragm design 


fluid 


or in an elevated location 


for both meter and pacing valve 
and a wide selection of materials of 
AP pump 


handle 


construction make the 
particularly adaptable to 
corrosive or hazardous fluids. For 
specification data, write for Bulletin 
955 to Milton Roy Co., 1300 E 


Mermaid Lane, Phila. 18, Pa 


milton 
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When you plan to mix fluids, cast a 
sharp eye at the long-term cost factor. \t 
can make the difference between success 
and failure of a process. 

Choose a mixer that’s engineered to 
E keep your mixing costs in line—/or the 
next 10 years or more. 

Here's the cost side of the LIGHTNIN 
Mixer story. It's your ticket to mixing 
that does what you want it to do, at low- 
est possible long-term outlay: 


1. Save when you buy—When you specify 
LIGHTNINS, you eliminate guesswork 
and false starts. From the start, you're 
covered with a performance guarantee, 
based on scientific mixer selection and 
scale-up. You get the mixing you want, 
without paying for unwanted 
power. And you save on installation, 


horse- 


for these helpful bulletins: 


B.102 Top or bottom enter 
ing; turbine, poddle, and 
propeller types | to 500 HP 


25 HP 


8-103 Top entering; propel 
ler types: ‘4 to 3 HP 


B-108 Portable: to 3 HP 


FOR LATEST MIXING INFORMATION ond full description of LIGHTNIN Mixers, send 


[_] 8-104 Side entering: | to 


8-112 Laboratory and small- 
batch production types 


[_] 8-109 Condensed catalog 
showing all types 


Check, clip, and mail with your name, title, company address to 


MIXING EQUIPMENT Co., Inc. 199-a Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


How to outsmart fluid mixing costs 


because LIGHTNINs arrive fully assem- 
bled, factory-aligned, ready to mount 
and run, without extra Construction 


2. Save while you mix—You minimize 
shutdowns when you mix with Licur- 
NINS. Hundreds of LIGHTNINs have been 
in service 20 years and longer. If you 
ever need to, you can get standard im 
pellers, shafts, replacement parts from 
factory stock, shipped on 24 hours’ no 
tice. 

3. Save if you ever convert—Comes time 
for a process change, and you can in all 
adapt your LIGHTNINs to 
handle new mixing requirements. Im- 
pellers, shafts, tank 
even speeds—are quickly interchange- 


probability 
mountings—yes, 


able, using standard stock components 
You can, for example, switch the same 


8-111 Quick-change rotary 
mechanical seals for pressure 
and vacuum mining 


Cj B- 107 Data sheet for figuring 


maser requirements 


GET THE ONE correct mixing pattern for your prox 


selected scientifically from hundreds of stand 


ard power-speed combinations possible with Series 


LIGHTNIN Mixers 


international Minerals & Chemical Corporation 


standard Series “E" trom 
open-tank to closed-tank service; from 
top entering to bottom-entering mount 
ing; and through a full range of stand 
ard speeds from 16.5 to 420 RPM. It's 
the smart way to beat mixer obsolescence 

For fluid mixing to make a new proc 
ess pay out faster—or keep an older 
process competitive—call in your Licnt 
NIN Mixer representative. (You can find 
his name in Chemical Engineering Cat 
alog.) Or write us direct. 


MIXCO fluid mixing specialists 


Left; REALIZE lowest possible upkeep in big-tank 
mixing, with LIGHTNIN Side Entering Mixers. Right 
MAKE ANY OPEN TANK o mang vessel, with a 
LIGHTNIN Portable Mixer. Thirty models, many 
modifications 


Hi 
; 


